SEAL COAT
& other Pavement
Preservation Treatments

Roads Scholar I Course

April 19, 2020

Pennsylvania Local Technical Assistance Program (LTAP)
Email: ltap@state.pa.us Website: gis.penndot.gov/ltap
Phone: 1-800-FOR-LTAP or 717-787-5243 Fax: 717-783-9152
LTAP shares transportation knowledge, improves road maintenance and safety skills, and
puts research and new technology into practice at the local level through:
Training: Workshops are scheduled throughout the state and can be requested as a road show.
Technical Assistance: LTAP technical experts are available by phone, by email, and in person to
help municipalities troubleshoot specific issues on their roadways.
Newsletter: LTAP distributes a quarterly newsletter, Moving Forward, which features the
latest news and new practices and technologies.
Technical Information Sheets: Tech sheets provide useful, technical information on such topics
as effective stop sign placement, how to use the MUTCD, paving roads, and other safety and
maintenance issues related to local roads.
Webinars: LTAP provides webinars quarterly and has a catalog of on-demand webinars through
the LTAP website.
Website: LTAP’s website, gis.penndot.gov/ltap, is a valuable tool that provides up-to-date
information on workshops, news items, LTAP Advisory Committee members, tech sheets,
newsletters, and other resources.

All LTAP services are offered at NO Cost to Municipalities!!!

Roads Scholar Programs I and II
•
•
•
•

Professional certification program
Must complete 10 (I) and 8 (II) approved workshops within a three-year period
Pass (70%) an in-class quiz taken at the end of each workshop which consists of 12
questions
Successful completion of the American Red Cross CPR training also earns you one workshop
credit.
You MUST include your name/contact information on the answer sheet for credit.
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COURSE OBJECTIVES
Participants will be able to:
• Identify which treatment is right for your road
– Pub. 242, Chapter 5
• Identify the various pavement preservation treatments contained within PennDOT
Publications
– Pub. 447
– Pub. 408
• Identify what went wrong with my seal coat

MATH REVIEW
•
•
•
•
•

1 mile = 5,280 ft.
AREA (in square yards) = Length ft. X Width ft.
9
Emulsion spread rate is gallons / sq. yd.
Aggregate spread rate is lbs. / sq. yd.
1 ton = 2,000 lbs.

COURSE OUTLINE
•
•
•
•
•

•

•
•

History of seal coats
Emulsion and Aggregates + & - (+ & + or - & - won’t work!)
Seal Coat Design
Asphalt joint and crack sealing
PennDOT Pub. 447
– Bituminous Seal Coat, Bituminous Fiber Reinforced Seal Coat, Bituminous Fiber
Reinforced SAMI
PennDOT Pub. 408
– Asphalt Seal Coat, Asphalt Seal Coat w/Precoated Aggregate, Asphalt Fog Seal, Asphalt
Seal Coat w/RAP, Asphalt Surface Treatment, Asphalt Surface Treatment w/Precoated
Aggregate, Slurry Seal, Micro Surfacing
What went wrong!
Bituminous seal coat over paving fabric and other new concepts
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WHY USE BITUMINOUS SEAL COATS?
Over the first 75% of a road’s life, it will drop 40% in quality. Over the next 12% of its life, it will
drop another 40% in quality.
Due to this drop-in quality of
our roads we need to use
various methods of pavement
preservation to maintain them.
We can extend our roadways
by placing a bituminous seal
coat on them periodically.
Based upon Pub. 242, Table
11.1, we should place a seal
coat on a 5-10-year cycle for
high level bituminous roads
and every 4-7 years for seal
coated roads.

So, by investing in preventative treatments, such as a bituminous seal coat pavement owner can
inexpensively add life to their pavement. The expectations of a chip seal are to seal cracks and
keep water from infiltrating into
the pavement structure. This will
extend the life of the roadway by 5
to 10 years depending on the
condition of the roadway, when the
treatment was constructed, and
the materials used in the
construction.
Chip seals are the most effective
when they are placed at the right
time on the right road and with the
right construction practices.
The success of chip seals is typically impacted by any of the following factors: pavement
condition, weather, traffic, material selection, equipment calibration, construction best
practices and proper inspection.
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By performing the right treatments over time, pavement owners can get 40 years or more of life
from their roads. (PPRA – Pavement Preservation and Recycling Alliance 2018)
EXAMPLE – year 12 place a seal coat, year 17 seal cracks, year 27 crack seal + place a double
seal coat. Every road is different this is only an example. It might be necessary to place a seal
coat on your road at year 5 due to imperfections in placement of a hot mix in previous years.
•
•
•

Issues Addressed with a Seal Coat – minor cracking (less than ¼ inche), raveling,
oxidization.
Attributes of using Seal Coats – increases skid resistance, reduces water intrusion, and
slows reflective cracking.
Common Combinations with Seal Coats – double and triple chip seals (at intersections),
chip seal + fog seal, crack seal + chip seal, chip seal + HMA overlay, chip seal + slurry or
micro (Cape Seal) or in some special locations a FDR or CIR or HIR + chip seal.

Which Treatment is Right for My Road?
PennDOT Pub. 242 Pavement Policy Manual
PennDOT Pavement Policy Manual, Publication 242, covers statewide quality standards, policy
and procedural guidelines for the design of safe, cost effective and structurally reliable
pavements. Chapter 5.2 provides standards for SEAL COATS, SLURRY SEALS AND SURFACE
TREATMENTS.
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Seal coats, slurry seals, and surface treatments must not be used on the Interstate system. Use
of these on other roads must be determined in accordance with Table 5.1.
A bituminous surface treatment or a scratch course/seal coat combination will correct
deficiencies such as minor rutting, minor cracking, and loss of fine aggregate. However, these
treatments should not be placed on a pavement in need of structural upgrading.

PennDOT Pub. 242, Chapter 5.4 provides standards for POLYMER-MODIFIED EMULSIFIED
ASPHALT PAVING SYSTEM (MICRO SURFACING)
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A. General. Polymer-Modified Emulsified Asphalt Paving System (Micro Surfacing) is
appropriate for restoring or resurfacing a pavement that is structurally sound and does not
require a significant amount of base repair. It cures quickly and performs well under traffic
when proper controls have been maintained. Micro Surfacing may be considered for standard
usage as an alternative to slurry seal, seal coats and surface treatment. Type A and Type B
materials may be considered as alternatives to 4.75 mm Superpave scratch courses. If Micro
Surfacing is selected for use, it is imperative that the specifications are followed exactly. Table
5.2 provides a selection guide for when to use Micro Surfacing.
Micro Surfacing is very cost-effective on four-lane roadways where only the travel lane is
rutted. Also, for special cases such as fill-in over trolley tracks and granite blocks, it may be
specified without an alternative. When a structural overlay is not needed, Micro Surfacing may
be used for rut filling to re-profile the bituminous pavement without any additional resurfacing.
Micro Surfacing may be used for rut fill when the pavement distress is not related to base
failure. It may also be considered for restoring rutted, but sound, jointed plain or reinforced
concrete pavements since shoulders and inlet reconstruction can be greatly reduced or
eliminated. On Jointed Plain Concrete Pavement (JPCP) and Jointed Reinforced Concrete
Pavement (JRCP), do not place Superpave HMA/WMA scratch and/or leveling course prior to
application of Micro Surfacing. In addition, Micro Surfacing can be effectively used to restore
skid resistance to otherwise structurally sound pavements.

Project Selection
1) When selecting a roadway project for Micro Surfacing, the road surface will have the
following conditions: low severity cracking; low to medium severity
raveling/weathering; friction loss; and moisture infiltration. Micro Surfacing can also be
used to fill minor surface irregularities.
2) It is recommended that a double application be used unless the road surface is in
excellent condition.
3) If the Micro Surfacing Project is on an Interstate, it is recommended to use a double
application of Type A SRL-E (Publication 408, Specifications, Section 483), even if the
road surface is in excellent condition.
4) The Skid Resistance Level (SRL) is selected from Table 5.4, the same table utilized for
asphalt wearing surfaces.
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6) Micro Surfacing material is classified into three mix types and will be used as follows:
– Type A. Will be used to seal cracks, fill voids, and shallow (less than 1/2 inch)
ruts; and provide a scratch course or surface treatment.
– Type B. Will be used to fill moderate (1/2 inch to 1 1/4 inch) ruts; and provide a
scratch course, a leveling course, surface treatment or seal coat.
– Type RF. Will be used to fill deep (up to 2 inch) ruts in a single pass.

Which Treatment is Right for My Road?
PennDOT Pub. 242 Pavement Policy Manual
Table 11.2 – The Low-Level Bituminous Network is typically comprised of routes with an ADT
<1000 and a Truck Percentage <10%.

PennDOT’s plan and strategy for pavement management is intended to maintain roadways
according to the cycles shown in Tables 11.1 and 11.2 to extend pavement life and increase the
time before major rehabilitation or reconstruction is necessary. Your frequency of maintenance
could differ based upon municipality funding and priorities.
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ADA – CURB RAMPS
1

Department of Justice/Department of Transportation Joint Technical Assistance on the Title
II of the Americans with Disabilities Act Requirements to Provide Curb Ramps when Streets,
Roads, or Highways are Altered through Resurfacing
Title II of the Americans with Disabilities Act (ADA) requires that state and local governments
ensure that persons with disabilities have access to the pedestrian routes in the public right of
way. An important part of this requirement is the obligation whenever streets, roadways, or
highways are altered to provide curb ramps where street level pedestrian walkways cross
2

curbs. This requirement is intended to ensure the accessibility and usability of the pedestrian
walkway for persons with disabilities.
An alteration is a change that affects or could affect the usability of all or part of a building or
3

facility. Alterations of streets, roads, or highways include activities such as reconstruction,
4
rehabilitation, resurfacing, widening, and projects of similar scale and effect. Maintenance
activities on streets, roads, or highways, such as filling potholes, are not alterations.
Without curb ramps, sidewalk travel in urban areas can be dangerous, difficult, or even
impossible for people who use wheelchairs, scooters, and other mobility devices. Curb ramps
allow people with mobility disabilities to gain access to the sidewalks and to pass through
center islands in streets. Otherwise, these individuals are forced to travel in streets and
roadways and are put in danger or are prevented from reaching their destination; some people
with disabilities may simply choose not to take this risk and will not venture out of their homes
or communities.
Because resurfacing of streets constitutes an alteration under the ADA, it triggers the obligation
to provide curb ramps where pedestrian walkways intersect the resurfaced streets. See Kinney
v. Yerusalim, 9 F 3d 1067 (3rd Cir. 1993). This obligation has been discussed in a variety of
technical assistance materials published by the Department of Justice beginning in 1994.5 Over
the past few years, state and local governments have sought further guidance on the scope of
the alterations requirement with respect to the provision of curb ramps when streets, roads or
highways are being resurfaced. These questions have arisen largely due to the development of a
variety of road surface treatments other than traditional road resurfacing, which generally
involved the addition of a new layer of asphalt. Public entities have asked the Department of
Transportation and the Department of Justice to clarify whether particular road surface
treatments fall within the ADA definition of alterations, or whether they should be considered
maintenance that would not trigger the obligation to provide curb ramps. This Joint Technical
Assistance addresses some of those questions.
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Where must curb ramps be provided?
Generally, curb ramps are needed wherever a sidewalk or other pedestrian walkway crosses a
curb. Curb ramps must be located to ensure a person with a mobility disability can travel from a
sidewalk on one side of the street, over or through any curbs or traffic islands, to the sidewalk
on the other side of the street. However, the ADA does not require installation of ramps or curb
ramps in the absence of a pedestrian walkway with a prepared surface for pedestrian use. Nor
are curb ramps required in the absence of a curb, elevation, or other barrier between the street
and the walkway.
When is resurfacing considered to be an alteration?
Resurfacing is an alteration that triggers the requirement to add curb ramps if it involves work
on a street or roadway spanning from one intersection to another and includes overlays of
additional material to the road surface, with or without milling. Examples include but are not
limited to the following treatments or their equivalents: addition of a new layer of asphalt,
reconstruction, concrete pavement rehabilitation and reconstruction, open-graded surface
course, micro-surfacing and thin lift overlays, cape seals, and in-place asphalt recycling.
What kinds of treatments constitute maintenance rather than an alteration?
Treatments that serve solely to seal and protect the road surface, improve friction, and control
splash and spray are considered to be maintenance because they do not significantly affect the
public's access to or usability of the road. Some examples of the types of treatments that would
normally be considered maintenance are: painting or striping lanes, crack filling and sealing,
surface sealing, chip seals, slurry seals, fog seals, scrub sealing, joint crack seals, joint repairs,
dowel bar retrofit, spot high-friction treatments, diamond grinding, and pavement patching. In
some cases, the combination of several maintenance treatments occurring at or near the same
time may qualify as an alteration and would trigger the obligation to provide curb ramps.
What if a locality is not resurfacing an entire block, but is resurfacing a crosswalk by itself?
Crosswalks constitute distinct elements of the right-of-way intended to facilitate pedestrian
traffic. Regardless of whether there is curb-to-curb resurfacing of the street or roadway in
general, resurfacing of a crosswalk also requires the provision of curb ramps at that crosswalk.
•

•

The Department of Justice is the federal agency with responsibility for issuing regulations
implementing the requirements of title II of the ADA and for coordinating federal agency
compliance activities with respect to those requirements. Title II applies to the programs
and activities of state and local governmental entities. The Department of Justice and the
Department of Transportation share responsibility for enforcing the requirements of title II
of the ADA with respect to the public right of way, including streets, roads, and highways.
See 28 CFR 35.151(i)(1) (Newly constructed or altered streets, roads, and highways must
contain curb ramps or other sloped areas at any intersection having curbs or other barriers
to entry from a street level pedestrian walkway) and 35.151(i)(2) (Newly constructed or
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•
•
•

altered street level pedestrian walkways must contain curb ramps or other sloped areas at
intersections to streets, roads, or highways).
28 CFR 35.151(b)(1).
2010 ADA Accessibility Standards, section 106.5.
See 1994 Title II Technical Assistance Manual Supplement, Title II TA Guidance: The ADA
and City Governments: Common Problems; and ADA Best Practices Tool Kit for State and
Local Governments: Chapter 6, Curb Ramps and Pedestrian Crossings under Title II of the
ADA, available at ada.gov.

The Americans with Disabilities Act authorizes the Department of Justice (the Department) to
provide technical assistance to individuals and entities that have rights or responsibilities under
the Act. This document provides informal guidance to assist you in understanding the ADA and
the Department's regulations.
This guidance document is not intended to be a final agency action, has no legally binding
effect, and may be rescinded or modified in the Department's complete discretion, in
accordance with applicable laws. The Department's guidance documents, including this
guidance, do not establish legally enforceable responsibilities beyond what is required by the
terms of the applicable statutes, regulations, or binding judicial precedent.
July 8, 2013

HISTORY OF SEAL COATS
Surface treatments such as chip seals originated in
the 1920s. These early uses were predominantly
as wearing courses in the construction of lowvolume gravel roads. In the past 75 years, chip
seals have evolved into maintenance treatments
that can be successful on both low-volume and
high-volume pavements.
The popularity of chip seals is a direct result of
their low initial costs in comparison with those of
thin asphalt overlays and other factors influencing treatment selection where the structural
capacity of the existing pavement is sufficient to sustain its existing loads.
Commonly referred to as The Brickyard, the original pavement (1909) was an aggregate base on
compacted subgrade with a sealcoat as the original racing surface
Photo – November 2017 - Track work being done at Indianapolis Motor Speedway and they took
core samples all the way down to the brick! This is about 18” thick and 108 years of history.
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The main oval pavement structure at the
Indianapolis Motor Speedway was originally
constructed in 1909.
That surface failed during a series of race events
on August 19, 1909 and was replaced in the fall of
that same year with a layer of paving bricks, most
of which still exist at the bottom of the current
pavement structure.
The utilization of hot-mix asphalt began on portions of the turns in 1936, but it wasn’t until
1976 before the entire track was paved at one time. (Information from William J. Pine, P.E., QC
Director of Asphalt Technology, Heritage Construction & Materials, Heritage Research Group @
The Center)

EMULSIONS & AGGREGATES +++/--Its more than just mixing bituminous emulsion and aggregate together that goes into a seal
coat design!
#7 Used for seal coats with horse & buggy traffic

#67 Used when constructing a bituminous
Surface treatment.

#8 Normal sized aggregate.
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•

•
•

•
•

•

FORMULATE – Asphalt emulsions are typically comprised of a highly engineered mixture of
asphalt, water, and an emulsifying agent (also called a surfactant). Often, additives such as
polymers are incorporated in the formula to achieve specific performance characteristics.
Mill – The ingredients are pumped through a colloid mill, which shears the asphalt into
microscopic molecules.
EMULSIFY – The asphalt microscopic droplets become coated by the surfactant (or soap
molecules) with hydrocarbon “tails” that are soluble in asphalt and electrically charged or
ionic “heads,” which are soluble in water. The asphalt droplets are surrounded by the ionic
charge, causing the droplets to repel each other and stay suspended in the water.
TRANSPORT/APPLY – This stable emulsion can then be transported, stored, pumped, or
mixed with aggregate and applied in roadway construction or maintenance.
BREAK – Once applied, emulsions are engineered to “break” or revert back to a state of
separate water and asphalt. Some formulas break chemically as the surfactant destabilizes,
others break through evaporation and some by a combination of the two. Engineers design
emulsions to break at certain speeds to accommodate the needs of various application
methods.
CURE – As water is expelled, the asphalt “cures.” The particles dry and form a film over the
aggregate or surface. This creates a durable, water resistant end product.
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Emulsions are classified by their ionic charge. The charge is important when designing an
emulsion or compatibility with certain aggregates. (Thus the reason to require the contractor to
provide a design when submitting his or her bid proposal).
Cationic + charged emulsion
Anionic – charged emulsion
Nonionic no charge emulsion
(Particle charge tester is used to identify the charge of the emulsion. ASTM D 244)
An “HF” that precedes the setting time designation indicates a High Float emulsion.
HF emulsions are designed so the emulsifier forms a gel structure in the asphalt residue.
The thicker asphalt film allows these emulsions to perform in a wider temperature range.
High Floats are used in chip seals, cold mixes and road mixes.
After the charge designation, the next set of letters describes how quickly an emulsion will set
or coalesce to a continuous asphalt mass.
The standard terms are RS (Rapid Set), MS (Medium Set), SS (Slow Set), and QS (Quick Set).
•
•

RS emulsions break rapidly and have little or no ability to mix with an aggregate.
MS emulsions are designed to mix with aggregates and are often called mixing grade
emulsions. SS emulsions are designed to work with fine aggregates to allow for maximum
mixing time and extended workability. They are the most stable emulsions and can be used
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•
•

in dense-graded aggregate bases, slurry seals, soil stabilization, asphalt surface courses and
some recycling. SS emulsions can be diluted with water to reduce their viscosity so they can
be used for tack coats, fog seals and dust palliatives.
SS emulsions are also used as driveway sealers. QS emulsions work well with fine
aggregates but are designed to break faster than SS emulsions.
QS emulsions are used in micro-resurfacing and slurry seal designs. The quick break allows
for faster opening to traffic.

After the set designation, there is a series of numbers and letters that further describe the
characteristics of the emulsions. The number 1 or 2 designates the viscosity of the emulsion,
with the number 1 meaning lower viscosity and 2 meaning higher viscosity. If there is an h or s
at the end of the name, the h indicates a harder base and the s for a softer asphalt base. For
example, SS-1h is a slow setting emulsion with a lower viscosity made from a relatively hard
base asphalt.
A “P” may be added to the set designation to show the presence of polymer in the emulsion.
An “L” indicates the presence of latex polymer.
For example, CRS-2P is a cationic, rapid setting emulsion having a higher viscosity and
containing some polymer.
• Polymers and latex are used to add strength, elasticity, adhesion and durability to the
pavement.
• Polymer asphalt emulsions can be less brittle at low temperatures to resist cracking and
stiffer at high temperatures to resist rutting and bleeding.
• Polymers permit the application of micro surfacing in wheel-path ruts and other
locations where multiple stone depths are required.

Aggregate particle surfaces possess either + or - electrical charges.

Emulsion’s charge can be positive, negative or neutral to improve compatibility with available
aggregates. The design of your seal coats needs to account for the surface charge of your
aggregate and emulsion charge.
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Another important quality of aggregate is it’s hardness. The hardness of the minerals that make
up the aggregate particles and the firmness with which the individual grains are cemented or
interlocked control the resistance of the aggregate to abrasion and degradation. Soft aggregate
particles are composed of minerals with a low degree of hardness. Soft aggregates will
fracture under heavy loads and your seal coat will fail.

Skid Resistance Level (SRL)

This is from Pub. 242, table 5.4 – NOTE - it can be used for one- or two-way streets.
Each of the approved sources of coarse aggregate listed in Publication 34, Aggregate Producers
(Bulletin 14), are assigned a Skid Resistance Level (SRL) designation based on the particular
aggregate properties. The SRL designation for an aggregate is based on performance in properly
designed and produced dense-graded bituminous surfaces. Friction test results determined by
PennDOT, using AASHTO-T242 Test Method, are used in reevaluating SRL designations.
When planning all new construction, overlays and resurfacing work, use the guidelines in Table
5.4 to determine the appropriate SRL designation for the coarse aggregate used in bituminous
wearing course. Determine the SRL designation by the anticipated initial ADT on new facilities
or the current ADT for resurfacing.
Whenever a bituminous seal coat will be used, the SRL designation shall be indicated on
pavement design approval forms, on typical sections and in the contract proposal.
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SEAL COAT DESIGN
The seal coat design will tell you which emulsion and aggregate is going to be used on your
road, in addition to, how much material per square yard.
Seal coats must be designed to ensure that the proposed materials are of sufficient quality and
have the desired properties required for a successful seal coat project.
In addition, the seal coat design will determine the proper amount of cover aggregate and
bituminous binder to apply.
PennDOT discrepancy
Pub. 408 and 447 both require a seal coat design to be provided at least 2 weeks before the
scheduled start date, whereas MS-944 indicates 5 days prior to start of work that a seal coat
design is to be submitted. Within your bid proposals tell the contractor what you want and
when he is required to submit it.
Aggregate material finer than the #200 sieve shall not exceed 1.0%

Within MS-944, oil and stone samples are to be taken by the contractor, witnessed by the
municipality and kept by the municipality.
TAKE SAMPLES OF ALL MATERIALS!
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Pennsylvania uses a modified version of a seal coat design developed in 1969. The contractor
will take the following information into account when performing your seal coat design.
• Average Daily Traffic (ADT)
• Aggregate Gradation - provided by aggregate producer
• Loose unit weight of Aggregate – provided by aggregate producer
• Type of Binder – Asphalt emulsion or Performance Graded (PG) Asphalt
• Type of Aggregate – Limestone/Dolomite, Gravel, Slag
• Residual Asphalt in the emulsified asphalt – 65% to 100%
• Roadway Surface Condition
• Black, flushed asphalt – majority of the surface is asphalt covered and smooth with little
aggregate visible -0.03.
• Smooth, non-porous – surface is uniform, no signs of raveling or oxidation 0.00.
• Slightly porous and oxidized – beginning oxidation and some loss of surface aggregate
+0.03.
• Slightly pocked, porous and oxidized – widespread loss of fine & course aggregate +0.06.
• Badly pocked, porous and oxidized – beginning stages of raveling of surface & completely
oxidized. Use this category for open graded surfaces such as Cold in Place Recycling, freshly
placed 19 mm SUPERPAVE and FB mixes +0.09.
Taken from PennDOT (Bulletin 27) Pub. 27, Appendix – E
The binder application rate is the most important factor in seal coat performance. There needs
to be enough asphalt to hold the cover aggregate in place but not enough to cover the
aggregate after traffic has reoriented the aggregate.

Don’t ever consider a seal coat
for a surface this bad!
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ASPHALT JOINT & CRACK SEALING
Prior to placing any pavement preservation treatment, it is important to seal joints and cracks.
Some municipalities perform this work the construction season prior to the placement of an
overlay or surface treatment.
Publication 408 - SECTION 469—ASPHALT JOINT AND CRACK SEALING
469.1 DESCRIPTION—This work is cleaning and sealing longitudinal and transverse joints and
cleaning and sealing cracks in existing pavement
surfaces as part of routine maintenance and before
placing an overlay.
469.2 MATERIAL—
(a) Asphalt Rubber Sealing Compound. Section 705.4(g)
(b) Rubberized Joint Sealing Material. Section 705.4(c)
(c) Bituminous Wearing Course 4.75 mm. Section 409.2
469.3 CONSTRUCTION—
(a) General. Obtain material from a source listed in Bulletin 15 or Bulletin 41 as applicable.
(b) Heating Procedures. Use a premixed, prepackaged material. Heat the material within the
safe heating temperature range and recommended pouring temperatures found on the label
on the manufacturer's shipping container. Place the material as close as possible to the
manufacturer’s recommended pouring temperature. Do not maintain batches of material at the
pouring temperature for more than 6 hours. Reheat according to the manufacturer's
recommendations.
(c) Surface Preparation. Clean, dry, and remove debris and loose material from cracks, joints,
and adjacent pavement surfaces. If required, rout cracks to create a reservoir 1/2 inch deep.
Clean the pavement for 4 inches to 6 inches on either side of the joint or crack. Immediately
before sealing, use a compressed air stream of at least 100 pounds per square inch measured at
the source, or a hot compressed air lance to clean and dry damp cracks in bituminous
pavements. If using the hot compressed air lance, do not damage the surrounding pavement
area from overheating.
(d) Sealing. Seal joints and cracks from 1/4 inch to 1 inch wide with asphalt sealant and filling
joints and cracks over 1 inch wide with Bituminous Wearing Course 4.75 mm.
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If using asphalt sealant, fill prepared joints and cracks level with the pavement surface. Wipe
the sealant flush with the pavement surface, leaving a thin film of sealant from 1/32 inch to
1/16 inch thick and from 1 inch to 3 inches wide. After wiping the joint or crack, remove and
dispose of excess sealant. Unless allowed, do not place sealant when the air temperature is
below 40 F or above 90 F.
469.4 MEASUREMENT AND PAYMENT—
(a) Asphalt Joint and Crack Sealing. Linear foot for the type specified.
(b) Bituminous Wearing Course 4.75 mm. Section 409.4(a)3

PENNDOT SPECIFICATIONS
Within your MS-944 tell the contractor which publication that you expect him to follow. There
are differences between the two specifications! Use the latest publications.
Pub. 447 3.2020 version

PennDOT Pub. 447
Bit. Seal Coat
Bit. Fiber Reinforced Seal Coat
Bit. Fiber Reinforced SAMI
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Pub. 408 4.10.2020 version

PennDOT Pub. 408
Asphalt Seal Coat
Asphalt Seal coat with Precoated Aggregate
Asphalt Fog Seal
Asphalt Seal Coat with RAP
Asphalt Surface Treatment
Asphalt Surface Treatment with Precoated Aggregate
Slurry Seal
Polymer-Modified Emulsified Asphalt Paving System
(Micro Surfacing)
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Both PennDOT publications contain approved types of seal coat with different variations. Rural
or suburban locations, Average Daily Traffic (ADT), truck traffic and posted speed limits should
all be part of the items to consider when deciding which bituminous coating would be best for
your municipality.
A chip seal is a frequently used preventative maintenance treatment on ﬂexible pavements. It
must be recognized that successful chip seals are a function of their application on underlying
pavements that have not suffered structural failure. To achieve the pavement preservation
beneﬁts of a chip seal, a municipality must apply it on roadway surfaces when the level of
pavement distress is low.
Thus, pavement selection becomes the ﬁrst and perhaps the most critical factor in an
agency’s chip seal program.

BITUMINOUS SEAL COAT PUB. 447
Application of bituminous material immediately followed by application of coarse aggregate.

Bituminous material – Pub. 408, Sect. 702.

B. Coarse Aggregate. Cover aggregate shall satisfy requirements for Type A aggregate as
specified in Publication 408, Section 703.2. This requirement shall not apply to AS2 Antiskid
aggregate. The gradation of the cover aggregate shall comply with the requirements of AASHTO
#7, #8, or #9 as specified in Publication 408, Section 703, Table C, or Antiskid aggregate
gradation AS2 as specified in Publication 408, Section 703, Table E. A modified version of
AASHTO #9 gradation, referred to as #9M (quarter inch size chip), will be also permitted. Table
1 provides gradation limits for #9M aggregate. For all gradations, the amount of material
passing No. 200 sieve shall not exceed 1.2 percent. This requirement applies to AS2 aggregate
as well.
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The gradation for AASHTO #9, #9M, and AS2 shall be used only as the second layer over
AASHTO #7or #8 aggregate for double seal coat applications and for Average Daily Traffic
(ADT) not exceeding 500. The skid resistance level (SRL) shall be designated in the Contract
Item. Supply aggregate from a source listed in Bulletin 14. The Contractor may use an aggregate
or blends of aggregates with an SRL equal to or better than that specified. Blends are 50% by
weight of the two aggregates. Mix the aggregates using an approved method.
C. Seal Coat Design. Design the seal coat according to the method in Appendix E of Bulletin 27.
CONSTRUCTION- Submit the seal coat design at least two weeks prior to the start of the
project. The application rates computed in the design should be treated as a starting point for
field application of aggregate and emulsion quantities. Field conditions may dictate that
adjustments be made because the design relies on several assumptions made during design.
The contractor will document any field-based adjustments made to the design application rate
and the reason for the adjustment. Require the contractor to provide you a Certificate of
Compliance – CS-4171.
D. Aggregate/Emulsion Compatibility. Provide emulsion supplier with an aggregate sample to
test for compatibility in accordance with Bulletin 25. Submit a letter from Emulsion Supplier
confirming emulsion and aggregate are compatible at least two weeks prior to the start of the
project. In the letter, specify the test protocol and standard followed by the emulsion supplier to
establish the compatibility between the emulsion and aggregate.

Seasonal Limitations…
•

Do not apply from September 15 to May 1 in Districts 1-0, 2-0, 3-0, 4-0, 9-0, 10-0, 11-0, 120, and 5-0 (Monroe, Carbon, and Schuylkill Counties only); and from October 1 to May 1 in
Districts 6-0, 8-0, and 5-0 (Berks, Lehigh, and Northampton Counties only).

Temperature and Weather Limitations...
•
•
•

Apply the bituminous material when the ambient temperature exceeds 55° F, and the
surface temperature is above 60°F.
Do not apply emulsified asphalt if rain is imminent or if the temperature is to drop below
35°F within 24 hours after application.
Suspend work in case of wind chill or abnormally high relative humidity.
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Preparing existing surface…
•
•
•
•

Remove and dispose of unsuitable material – Cold
patch, lawn clippings, leaves
Use power broom to clean the surface – Dust, dirt,
debris
Remove excess bituminous material
Seal cracks – ¼ inch to 1 inch

Application of Bituminous Material
•
•
•
•

Use a distributor Pub. 408, Sect. 460.3(b)
Apply bituminous material to dry surface
Confirm temperature of material
Confirm application rate is within 10% of design

Spreading and Rolling Coarse Aggregate.
•
•
•
•
•
•

Calibrate spreader
Spreader shall follow the distributor within 100 feet
Spread dry (or damp) aggregate immediately
15-25 lbs./s.y. (Check Seal Coat Design!)
Roll the aggregate (Pneumatic-tire Pub. 408, Sect. 108.05(c)3.f)
Provide a sufficient number of rollers to roll the width of stone
spread within five minutes

Chip Spreader. The chip spreader shall be a self-propelled machine
equipped with pneumatic tires and with a screen to remove oversized material. The chip
spreader shall be computer rate controlled and shall be accurate to within 1 pound per
square yard and capable of spreading a uniform application rate of aggregate from 10 to 30
pounds per square yard over a variable width up to a minimum of 12 feet in a single pass. The
contractor shall provide verification that the chip spreader has been calibrated.
G. Spreading and Rolling Cover Aggregate. Aggregate may be spread dry or damp. Damp
aggregate may tend to improve adhesion. Before spreading aggregate, calibrate the spreader
using a method acceptable to the Inspector-in-Charge. Immediately after applying the
bituminous material, uniformly spread a single layer of the cover aggregate at the established
rate using a mechanical spreader. Aggregate application rate in the field may need to be altered
from the design rate to ensure project success. The application rate of chips will provide a
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complete coverage of the surface, with no deficient areas. No asphalt shall cover the aggregate.
The contractor shall document the established application rate and the magnitude of change
from design application rate. The spreader shall be positioned such that the tires of the unit
never contact the emulsion. The spreader shall be positioned such that the emulsion does not
have time to break, cure, chill, or harden before the aggregate is placed. The spreader shall
follow the bitumen distributor within 100 feet. Roll the aggregate with pneumatic tire rollers,
as specified in Publication 408, Section 108.05(c)3. f. The roller shall weigh a minimum of 8
tons. Provide a sufficient number of rollers to roll the width of stone spread within 5 minutes
after the start of rolling. Use a contact pressure from 40 pounds per square inch to 50 pounds
per square inch. Initial rolling shall start immediately after the aggregate is spread and rolling
shall be completed within 15 minutes after the application of the aggregate. Rollers shall follow
the aggregate spreader closely and embed the aggregate into the emulsion before the
emulsion breaks. A minimum of two passes of the roller shall be applied to orient and embed
the chips into the emulsion. Roll each pass at a speed of less than or equal to 10 miles per
hour to prevent turning over aggregate.
Protection of Surface
• Close the road, provide flaggers or a pilot vehicle
• If required, sweep to remove excess aggregate
I. Protection of Surface. Do not allow vehicular traffic or loads on
the newly completed surface until the material obtains adequate
stability and adhesion and the material is sufficiently cured to
prevent distortion, flushing of bituminous material to the
surface, and loss of aggregate. Provide sufficient flaggers and
properly signed pilot vehicles to move traffic through the work
zone or over the completed work at speeds that prevent
aggregate distortion or pick-up. The speed shall not exceed 15
mph.
H. Sweeping. Light brooming of excess aggregate shall only be performed the same day as
placement if it is determined that aggregate application is excessive. Longer wait before
sweeping is desirable to allow sufficient time for aggregate embedment. If designated in the
contract documents, sweep the completed chip seal to remove loose aggregate within two
weeks of the application in a manner which ensures that no chip distortion or dislodgement of
embedded particles takes place.
On my bid forms, I require the contractor to remove the excess aggregate. If he damages the
finished road surface he is required to repair it. I also confirm that excess material is cleaned
up before paying his invoice.
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Measurement and Payment
•
•
•

Area
Material Used
Crack filling & sealing

A. Area Basis. Square Yard
B. Material Used Basis
1. Coarse Aggregate. Ton
2. Bituminous Material.
C. Crack Filling and Sealing. Publication
408, Section 469.4
You should require the Contractor to provide you Certificate of Compliance for all materials.

SEAL COAT ESTIMATING
How many square yards of road are you going to seal coat and how much material will you
need?
1-mile long X 18 ft. wide (no intersections)

Design indicates 0.40 gal./sq. yd. and 20 lbs./sq. yd.
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BITUMINOUS FIBER REINFORCED SEAL COAT PUB. 447
Application of bituminous fiber-reinforced material immediately followed by application of
coarse aggregate.
• Bituminous material…
– Pub. 408, Sect. 702.(a)

•

•

•

Coarse Aggregate…
– Pub. 408, Sect. 703.2 AASHTO #8 or #7
– B. Coarse Aggregate. Satisfy requirements for Type A aggregates as specified in
Publication 408, Section 703.2(a), with the SRL designated in the Contract Item. The flat
and elongated particles shall not exceed 1 % based on the 5:1 ratio, when measured
according to ASTM D 4791. Supply aggregate from a source listed in Bulletin 14. The
Contractor may use an aggregate or blends of aggregate with an SRL equal to or better
than that specified. Blends are 50% by weight of each aggregate. Mix the aggregate by
an approved method. Aggregate gradation shall follow AASHTO #8 or AASHTO #7,
except that the amount of material passing #200 sieve shall not exceed 1 percent.
Fiber…
– C. Fiber. Type E-Glass Fiber (ASTM D578-05 (2011), paragraph 4.2.2). 1. Certify using
Municipal Services form MS-447A.
Seal Coat Design
– Design the seal coat according to the method in Appendix E of Bulletin 27 (Pennsylvania
Design Method for Seal Coats and Surface Treatments).

Seal coats do an excellent job of waterproofing roads while improving skid resistance,
protecting against moisture damage and providing safety. However, working cracks can
propagate very quickly through the asphalt of a conventional seal coats, allowing water to
penetrate and damage the subbase. The FiberMat®
Type A process using engineered fiberglass
strategically placed between the two layers of
emulsion resists the propagation of cracks, thus
protecting and prolonging the life of the pavement.
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Seasonal Limitations…
•

Do not apply from September 15 to May 1 in Districts 1-0, 2-0, 3-0, 4-0, 9-0, 10-0, 11-0, 120, and 5-0 (Monroe, Carbon, and Schuylkill Counties only); and from October 1 to May 1 in
Districts 6-0, 8-0, and 5-0 (Berks, Lehigh, and Northampton Counties only).

Temperature and Weather Limitations...
•
•
•

Apply the bituminous material when the ambient temperature exceeds 55° F, and the
surface temperature is above 60°F.
Do not apply emulsified asphalt if rain is imminent or if the temperature is to drop below
35°F within 24 hours after application.
Suspend work in case of wind chill or abnormally high relative humidity.

Preparing existing surface…
•
•
•
•

Remove and dispose of unsuitable material
– Cold patch, lawn clippings, leaves
Use power broom to clean the surface
– Dust, dirt, debris
Remove excess bituminous material
Seal cracks
– Wider than 1/8 inch
– Severely cracked areas require a 10% or more increase in rate of emulsion

Apply material with specialized trailer
•
•
•

0.2 gal/s.y. to 0.80 gal/s.y. Emulsion
0.055 lbs./s.y. to 0.166 lbs./s.y. Fiber
As per design of specific
project requirements
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Spread and Roll Aggregate
•
•

•

•

Before spreading aggregate, calibrate the spreader using a method acceptable to the
Inspector-in-charge.
Immediately after applying the bituminous material and the fiber, uniformly spread a single
layer of coarse aggregate at the design rate using a mechanical spreader capable of
spreading 15 pounds per square yard to 25 pounds per square yard. The application rate of
chips shall provide a complete coverage of the surface, with no deficient areas. No asphalt
shall cover the aggregate. The spreader shall be self-propelled, equipped with pneumatic
tires and equipped with a screen to remove oversized material.
The spreader shall follow the bitumen distributor within 100 feet. Roll the aggregate with
pneumatic-tire rollers, as specified in Section 1 08.05(c) 3.f. Use a contact pressure from 40
pounds per square inch to 50 pounds per square inch.
This surface treatment requires at least two roller passes. Rollers shall follow the aggregate
spreader closely and embed the aggregate into the emulsion before breaking. The roller's
speed shall be slow enough to prevent pushing the chips.

Maintain Work Zone in compliance with Pub. 213: Publication 408, Section 470.3(d).
•
•

Similar to bituminous seal coat
Keep vehicles off until material is cured to
prevent
– Loss of aggregate
– Distortion
– Flushing

Measurement and Payment
•
•

•

Area
Material Used
– Coarse Aggregate – square yard: Collect all aggregate tickets and add number of tons of
aggregate applied to roadway.
– Bituminous fiber reinforced material – square yard
– Bituminous Material – gallon: Contractor should provide you a ticket at the end of the
day that indicates how many gallons of emulsion and pounds of fiber that his
computerized truck applied to the roadway.
Crack filling and sealing – linear foot or by the
gallon: Publication 408, Section 469.4 Asphalt
Joint and Crack Sealing.
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Require the contractor to provide you a Certificate of
Compliance.

BITUMINOUS FIBER REINFORCED SAMI PUB. 447
This work involves an application of bituminous fiber reinforced Stress Absorbing Membrane
Interlayer (SAMI) material immediately followed by an application of cover aggregate. Cover
aggregate is then followed by construction of an approved asphalt-based surface overlay.
Similar to any other bituminous seal coat the coarse aggregate must have the SRL designation
or better.
SAMI = Stress Absorbing Membrane Interlayer
•

•

Application of bituminous fiber-reinforced material immediately followed by application of
coarse aggregate (Type A, No. 8, 1.0% max. passing #200 sieve).
+
Construction of asphalt-based
surface overlay

Asphalt-based surface overlay
1. Superpave Mixture Design, Standard and RPS Construction of PLANT-MIXED ASPHALT
Courses. Publication 447, Section MS-0310-0051.
2. Bituminous Wearing Course FJ-1 and Bituminous Wearing Course FJ-1C. Publication 447,
Section MS-0310-0051.
3. Bituminous Wearing Course FB-2. Publication 447 MS-0310-0021.
4. Bituminous Wearing Course FB-1. Publication 447 MS-0310-0031.
5. Polymer-Modified Emulsified Asphalt Paving System. Micro Surfacing - Publication 408
Section 483.2.
6. Ultra-Thin Bonded Wearing Course. Publication 408 Section 489.2.
7. Slurry Seal. Publication 408, Section 482.2.
8. FB-3 Wearing. Publication 447 MS-0310-0011
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Used successfully on local roads and SR 15

ASPHALT SEAL COAT PUB. 408
Pub. 447 3.2020 version

PennDOT Pub. 447
Bit. Seal Coat
Bit. Fiber Reinforced Seal Coat
Bit. Fiber Reinforced SAMI

Pub. 408 4.10.2020 version

PennDOT Pub. 408
Asphalt Seal Coat
Asphalt Seal coat with Precoated Aggregate
Asphalt Fog Seal
Asphalt Seal Coat with RAP
Asphalt Surface Treatment
Asphalt Surface Treatment with Precoated Aggregate
Slurry Seal
Polymer-Modified Emulsified Asphalt Paving System
(Micro Surfacing)

Pavement selection becomes the ﬁrst and perhaps the most critical factor in an agency’s chip
seal program.
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SECTION 470 – ASPHALT SEAL COAT
Similar to Pub. 447, this work is the application of emulsified asphalt, immediately followed by
an application of coarse aggregate.
Difference
•
•

Aggregate size
Compaction

Emulsified Asphal Material Pub. 408, Sect. 702.

Polymer-Modified Emulsions Probably the most common modifier to asphalt emulsions is
polymer additives. Polymers and polymer combinations are being modified constantly to
enhance the
various properties
of the asphalt
cement binder.
Polymers can be
used for any
asphalt seal coat
applications.
Polymers generally
used in the asphalt industry are either elastomeric (rubber like) or plastomeric (plastic like). The
elastomeric polymers increase the elasticity and flexibility of the asphalt cement, while the
plastomeric polymers improve the strength and the durability of the asphalt cement.
Polymerized asphalt emulsions are effective in improving stone retention when construction
conditions are less than ideal, such as in low air temperatures, shady areas, or sinuous
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alignment. Polymers can improve the performance of the asphalt binder in both cold and hot
temperatures. Some polymers allow the emulsion to chemically break and do not depend on
temperature to separate the asphalt cement from the water within the emulsion. This allows
the emulsion to break at lower temperatures and provides a longer construction season in
some areas or allows surface treatments to be done at night. Polymer modified binders usually
cost more, but they increase the performance of the asphalt cement, often reducing life cycle
costs.
High-Float Asphalt Emulsions High-float asphalt emulsions (HFEs) are being used more often.
Usually, when an emulsion breaks, the remaining emulsifying agent has little effect on the
asphalt. This is not so with an HFES. The high-float emulsifying agent creates a gel structure in
the asphalt residue. The gel structure permits a thicker asphalt coating on the aggregate
particles. The thicker film prevents raveling and is more resistant to oxidation from exposure to
the atmosphere. The high-float residue is resistant to flow at high temperatures while not being
affected as much by low temperatures. This allows a softer grade of the base asphalt to be used
that will resist bleeding at high temperatures. The softer asphalt does not become as brittle at
low temperatures and resists thermal cracking. HFEs are commonly used in hot arid
environments with cold evenings.
Coarse Aggregate…
Type A, No. 8, or on roadways with less than 1,000 ADT No. 89, Section 703.2 or a gradation
listed in Table A and with the SRL designated in the Contract Item. Supply aggregate from a
source listed in Bulletin 14. The Contractor may use an aggregate or blends of aggregates with
an SRL equal to or better than that specified. Blends are 50 percent by weight of the two
aggregates. Mix the
aggregates using an
approved method.
Require the
contractor to provide
you a Certificate of
Compliance – CS4171. RED ARROW Note that fine
particles passing No.
200 sieve must be
less than 1.0%.
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Seal Coat Design
Design the seal coat according to the method in Appendix E of Bulletin 27. (The seal coat
design to be included with the contractor’s proposal to perform the work. The contractor to
view the road prior to bidding and have him tell me how much bituminous material he is
recommending for each specific road since he is going to guarantee that the road will be
warranted for 12 months.)
CONSTRUCTION – At least 2 weeks before the scheduled start date, submit a seal coat design
for the Representative's review. If the source or gradation of aggregate changes or if the type of
bitumen changes, submit a new seal coat design.
Similar to the process within Pub. 447
•
•
•

Prepare the existing surface – seal cracks
Apply emulsified asphalt - based upon design rate
Spread coarse aggregate – based upon design rate

Preparing Existing Surface
Remove and dispose of all unsuitable material. Where indicated, seal cracks as specified in
Section 469.
Application of Emulsified Asphalt
Apply emulsified asphalt when the entire surface is in condition to allow satisfactory material
penetration and adhesion and when the air, surface, and aggregate temperatures are above
60F. Do not apply emulsified asphalt if, in the Representative's opinion, rain is imminent or if
freezing temperatures are expected within 24 hours after application. Except when approved
by the District Executive in writing, do not apply RS-2PM(, or CRS-2PM from September 15 to
May 1 in Districts 1-0, 2-0, 3-0, 4-0, 9-0, 10-0, 11-0, 12-0, and 5-0 (Monroe, Carbon, and
Schuylkill Counties only); and from October 1 to May 1 in Districts 6-0, 8-0, and 5-0 (Berks,
Lehigh, and Northampton Counties only).
Use a distributor as specified in Section 460.3(b). Use a rate of application within ±10% of the
design rate. Determine the distributor application rate in the field according to PTM No. 747. If
the Representative determines that the design application rate for the emulsified asphalt is too
low or too high, the emulsified asphalt application rate may be adjusted in the field to account
for unforeseen or changing conditions. For inaccessible areas, uniformly spread the emulsified
asphalt over the surface using portable pressure units. The quantity of material placed at one
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time shall be consistent with the facilities for handling, spreading, and rolling coarse aggregate,
as well as the temperature of the surface and emulsified asphalt. Uniformly spread the
emulsified asphalt at the junction of separate applications.
Spreading and Rolling Coarse Aggregate
Use dry aggregates or damp aggregates for seal coats. Avoid aggregates with excessive free
moisture. Before spreading aggregate, verify the calibration of the spreader using a
method acceptable to the Inspector-in-Charge. Immediately after applying the emulsified
asphalt, uniformly spread a single layer of coarse aggregate at the design rate using a
mechanical spreader capable of spreading 15 pounds per square yard to 25 pounds per square
yard. Within 5 minutes after application of the emulsified asphalt begin rolling the aggregate
with pneumatic-tire rollers, as specified in Section 108.05(c)3.f. Provide a sufficient number of
rollers to roll the width of stone spread within 5 minutes after the start of rolling. Overlap
each pass by 1 foot with the adjacent roller pass. Make a minimum of two roller passes over
the aggregate between the wheel paths. Roll each pass at a speed of less than or equal to 10
miles per hour to prevent turning over aggregate. Use a contact pressure from 40 pounds per
square inch to 50 pounds per square inch.
Protection of Surface
Do not allow vehicular traffic or loads on the newly completed surface
until the material obtains adequate stability and adhesion and the
material is sufficiently cured to prevent distortion, flushing of emulsified
asphalt to surface, and loss of aggregate. Check the surface to ensure
that the emulsified asphalt has set in shaded areas. Shaded areas may
require longer set times. Provide sufficient flaggers and pilot vehicles
to move traffic through the work zone or over the completed work at
speeds that prevent aggregate distortion or pick-up. If needed, sweep
the surface with a power broom to remove surplus aggregate before
and after opening the road to traffic. Provide a shadow vehicle for
sweeping operations after opening the road to traffic. Utilize only Waterborne Pavement
Markings as specified in Section 962 on asphalt seal coats.
Utilize only Waterborne Pavement Markings as specified in Section 962 on bituminous seal
coats.
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Evaluation of Completed Seal Coat Surface
The Representative will evaluate the completed seal coat surface 1 day after completion of the
seal coating operations and after final sweeping has been completed. If the surface of
the seal coat aggregate is less than 50 percent embedded in the asphalt, the Representative
may require the application of a fog seal as specified in Section 472.

Define in contract who is the “Representative”.
Measurement & Payment
•

Area
– Square yard
• Crack Filling and Sealing Section 469.4

ASPHALT SEAL COAT W/PRECOATED AGGREGATE PUB.
408
SECTION 471 – ASPHALT SEAL COAT USING PRECOATED AGGREGATE – Application of asphalt
followed by an application of bituminous precoated aggregate
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Coarse Aggregate…
•
•

Pub. 408, Sect. 703.2 Type A, #8, or on roadways with less than 1,000 ADT use #89
Skid Resistance Level (SRL) based upon ADT (include in contract)

Preparation of Precoated Aggregate
•

Provide aggregate that can be stocked, handled and uniformly spread by self-propelled
spreader

Construction
•
•

Similar to Bituminous Seal Coat Sect 470.3
Allow sufficient time to cure before opening to traffic!

Measurement and Payment
•
•

•

Area
– Square yard
Material Used
– Coarse aggregate, Square yard
– Bituminous Material, Gallon
Crack filling and sealing
– Section 469.4

FOG SEAL FOR ASPHALT SEAL COATS PUB. 408
This work is the treatment of an asphalt seal coat with an application of asphalt material and an
application of fine aggregate (cover sand). A fog seal, depending on the existing conditions, can
extend the life of the roadway 2 to 4 years.
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SECTION 472 - FOG SEAL FOR ASPHALT SEAL COATS – The treatment of a bituminous seal coat
with an application of bituminous material and an application of fine aggregate.
Material Emulsified Asphalt Material

Fine Aggregate (Cover Sand Sect. 703.1)

•
•
•

Type A
Type B1
Type B3
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472.3 CONSTRUCTION—Place the fog seal on a asphalt seal coat constructed as specified in
Section 470, or as directed by the Representative. Allow the seal coat to cure a minimum of 1
day before fog sealing. Place the fog seal application within 1 to 45 days after the last day of the
seal coat placement.
(a) Weather Limitations. Apply fog seal when the air, surface, and aggregate temperatures are
above 60°F. Do not apply emulsified asphalt material if, in the Representative's opinion, rain is
imminent or if freezing temperatures are expected within 8 hours after application. The fog seal
will normally cure within 2 hours under dry conditions and temperatures above 60°F.
(b) Surface Preparations. The road surface must be clean and dry prior to placing the fog seal. If
needed, lightly sweep the pavement with a motorized broom to remove excess seal coat
aggregate. If the seal coat surface aggregate is damaged by the sweeping operation stop
sweeping. Cover manholes, valve covers, sensors, etc. to prevent adherence of the bituminous
material. Remove protective coverings prior to opening the road to traffic.
(c) Emulsified Asphalt Application. Apply the emulsified asphalt with a distributor meeting the
requirements of Section 460.3(b). Place emulsified asphalt on all completed seal coated areas.
Construct a 100-foot test strip. Review the application of diluted (1:1) emulsified asphalt and
adjust the application rate as needed. Apply between 0.1 to 0.2 gallons per square yard,
diluted. Determine the distributor’s application rate in the field according to PTM No. 747.
Apply the emulsified asphalt to minimize the amount of overspray.
(d) Fine Aggregate (Cover Sand) Application. Apply fine aggregate uniformly over the surface
treatment within 5 minutes of applying the emulsified asphalt. The fine aggregate application
rate is 2 to 5 pounds per square yard. Lightly cover remaining spots of excess emulsified asphalt
with fine aggregate, before opening to traffic. Sweep the pavement with a motorized broom
prior to opening to traffic.
(e) Pavement Markings. Interim pavement markings can be placed after the fog seal cures. Do
not place permanent pavement markings on the fog seal until 3 days after the last day of fog
seal placement.
(f) Opening to Traffic. Check shaded areas to ensure the fog seal has cured fully before opening
fog sealed roadways to traffic. Do not allow traffic on the emulsified asphalt until it has cured.
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472.4 MEASUREMENT AND PAYMENT—
• (a) Area Basis. Square Yard
• (b) Material Used Basis.
– 1. Fine Aggregate. Ton
– 2. Emulsified Asphalt Material. Gallon
Section 473, Asphalt Seal Coat Using Aggregate from RAP
This work is an application of emulsified asphalt immediately followed by application of seal
coat aggregate made from RAP.
473.2 MATERIAL—
(a) Emulsified Asphalt Material. One of the following, as specified in Section 702.
(b) Coarse Aggregate.
1. Seal Coat Aggregate from RAP. Crush, screen, and grade RAP material that is free of
deleterious construction debris to meet the gradation requirements of Table A. Provide
documentation certifying that the unprocessed RAP material was obtained from a source that
required the use of only Bulletin 14 approved aggregates.
The requirements of Section 703.2 do not apply to Seal Coat Aggregate from RAP.
2. Acceptance of Seal Coat Aggregate from RAP. Section 703.5(b) with the following
modifications and additions:
2.a QC. Replace Section 703.5(b)1 with the following:
Section 106.03(b)2 and as follows:
• Submit for annual review a QC plan according to POM B.7.14 except the minimum testing
frequency is as follows:
• During processing of the seal coat aggregate from RAP, sample and test the gradation of
the finished seal coat aggregate from RAP the first day of production and a minimum of
once every 1,000 tons of seal coat aggregate from RAP produced.
Before shipment, the Representative will inspect the stockpile and truck loading of seal coat
aggregate from RAP for clumps and oversized material. If clumps or oversized material retained
on the 12.5 mm (1/2 inch) sieve are detected in the stockpile or during loading of vehicles,
reprocess the seal coat aggregate from RAP to remove clumped or oversized material.
Processed seal coat aggregate from RAP stored in uncovered stockpiles and not used within one
month after production, or processed seal coat aggregate from RAP stored in covered stockpiles
and not used within three months of processing must be reprocessed to remove clumps and
oversized material retained on the 12.5 mm (1/2 inch) sieve.
2.b Source Verification Samples. Section 703.5(b)3. With the following addition:
Department force projects are not required to obtain project verification samples as required in
Section 703.5(b)3.
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473.3 CONSTRUCTION—Section 470.3, with the following additions:
(a) Placement of seal coat aggregate from RAP on routes over 1,000 ADT must be approved in
writing by the District Executive. Provide documentation of the SRL of the unprocessed RAP
material. All documentation must be signed by the DME/DMM certifying that the unprocessed
RAP is from a Bulletin 14 approved source and is the SRL level indicated. Do not use seal coat
aggregate from RAP on roads over 5,000 ADT.
(b) Application of Emulsified Asphalt. Add the following: Apply seal coat aggregate from RAP
when the temperature of the existing roadway surface exposed to direct sun light is below 120F.
If material starts to stick to the tires of reclaimed seal coat aggregate delivery trucks, stop seal
coat placement operations until the existing roadway temperature is below 120F.
Emulsified Asphalt Material – Section 702

Coarse Aggregate – Seal Coat Aggregate from RAP. Crush, screen, and grade RAP material that
is free of deleterious construction debris to meet the gradation requirements of Table A.
Provide documentation certifying that the unprocessed RAP material was obtained from a
source that required the use of only Bulletin 14 approved aggregates.
The requirements of Section 703.2 do not apply to Seal Coat Aggregate from RAP.

Page 40 of 62

PennDOT LTAP Course: Seal Coat

473.4 MEASUREMENT AND PAYMENT—
(a) Area Basis. Square Yard
(b) Material Used Basis.
1. Coarse Aggregate. Square Yard or Ton. The square yard unit price includes the
production and placement of seal coat aggregate from RAP. The tonnage item only includes the
seal coat aggregate from RAP.
2. Other Asphalt Material. Gallon
(c) Crack Filling and Sealing. Section 469.4

ASPHALT SURFACE TREATMENT PUB. 408
SECTION 480 - ASPHALT SURFACE TREATMENT – Two applications of emulsified asphalt, with
each application of emulsified asphalt immediately followed by an application of coarse
aggregate.
Spread emulsion + #67 aggregate. Roll. Repeat emulsion and #8 aggregate. Roll.
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Emulsifed Asphalt
Pub. 408, Sect. 470.2(a)

(b) Coarse Aggregate. Type A, No. 8 and No. 67, Section 703.2. Provide aggregate to achieve at
least the SRL designation indicated in the Contract Item and from sources supplying aggregate
for use in wearing courses. The Contractor may provide a blend of two aggregates if the blend
has an SRL equal to or better than that specified. Blends are 50% by weight of each aggregate.
Mix the aggregates by an approved method.
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SECTION 480—ASPHALT SURFACE
TREATMENT
480.3 CONSTRUCTION—At least 2 weeks before the scheduled start of work, submit a surface
treatment design for the Representative’s review. Design the surface treatment according to
Appendix E of Bulletin 27. REPRESENTATIVE—The authorized representative acting on behalf of
the Secretary. SECRETARY—The Secretary of Transportation or a Deputy Secretary of
Transportation of Pennsylvania.
(a) Conditioning Existing Surface. Section 470.3(a)
(b) Application of Bituminous Material and Coarse Aggregate. Section 470.3(b) and (c), except
apply at the following rates and according to the following sequence:
FIRST APPLICATION – Apply emulsified asphalt material at a rate of 0.25 gallon per square yard
to 0.50 gallon per square yard. Use a mechanical spreader to spread 25 pounds per square yard
to 45 pounds per square yard of No. 67 coarse aggregate. Roll the aggregate as specified below
and then sweep off the loose material. Allow the first application to cure to the Representative’s
satisfaction before spreading the second application.
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SECOND APPLICATION – Apply emulsified asphalt material at a rate of 0.25 gallon per square
yard to 0.50 gallon per square yard. Use a mechanical spreader to spread 15 pounds per square
yard to 30 pounds per square yard of No. 8 coarse aggregate. Roll the aggregate as specified
below.
(c) Rolling. Provide pneumatic-tire rollers as specified in Section 108.05(c)3.f and with a
contact pressure from of 40 pounds per square inch to 50 pounds per square inch. Use a
sufficient number of rollers to cover the width of stone spread during the first pass. When the
emulsified asphalt has a tacky surface, backroll the aggregate with a pneumatic-tire roller or a
steel-wheel tandem roller until the aggregate adheres to the bituminous material. If directed,
eliminate backrolling. Do not roll in the vibratory mode.
(d) Protection of Surface. Section 470.3(d)
480.4 MEASUREMENT AND PAYMENT
• Area – Square Yard
• Coarse Aggregate. Ton
• Emulsified Asphalt. Gallon
• Crack Filling and Sealing. Section 469.4
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ASPHALT SURFACE TREATMENT USING PRECOATED
AGGREGATE
481.1 DESCRIPTION—This work is two applications of
emulsified asphalt, each immediately followed by an
application of precoated aggregate.

Asphalt Precoated Material

Asphalt Material

Coarse Aggregate
Pub. 408, Sect. 480.2(b) Type A, No. 8 and No. 67
Skid Resistance Level (SRL) based upon ADT (include in contract)
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Preparation of Precoated Aggregate Pub. 408, Sect. 471.2(d)
•
•

Provide asphalt cement or emulsified asphalt to precoat aggregate
Provide aggregate that can be stocked, handled and uniformly spread by self-propelled
spreader

Construction
•

Same as Asphalt Surface Treatment covered in Section 480.3.

Measurement and Payment
•
•

Area - Square yard
Material Used
– Coarse Aggregate – Square yard (The unit price includes the asphalt precoating material)
– Asphalt Material – Gallon

SLURRY SEAL PUB. 408
SECTION 482—SLURRY SEAL –
construction of a emulsified
alsphalt slurry seal course of the
type designated.

•

•

•
•

Emulsified Asphalt Material
– Emulsified Asphalt (Sect. 702)
– SS-1H(E-8A) or CSS-1H (E-8C)
Fine Aggregate (Sect. 703.1)
– SRL as described in Contract Item
– Acceptable source
Filler (Sect. 703.1(c)1)
Water (Sect. 720.2)
– Free of harmful salts
– Hardness <150 ppm (9 grains) or add softener
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Mixture Composition
1. Type I. Use to seal cracks, fill voids, and correct surface erosion. Apply dry aggregate at a rate
from 6 pounds per square yard to 10 pounds per square yard.
2. Type II. Use to fill surface voids, correct severe surface erosion conditions, and provide a
minimum wearing surface. Apply dry aggregate at a rate of 10 pounds per square yard to 15
pounds per square yard.
3. Type III. Use to provide a new moderate wearing surface or to build up a crown. Apply dry
aggregate at a rate of 15 pounds per square yard or more.

Notice the smaller aggregate size in Type I slurry which is used to seal small cracks and fill voids
verses the larger aggregate in Type III which is intended to be used to build up crown.
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CONSTRUCTION—
(a) Weather Limitations. As specified in Section 409.3(b), except do not place mixture if the air
temperature is 50 F or lower, or if the pavement temperature is 50 F or lower.
(b) Equipment Requirements. Produce the mixture in a self-propelled, continuous-flow mixing
apparatus capable of accurately proportioning, combining, and mixing the materials into a
homogeneous mixture with an asphalt film of sufficient thickness to furnish the desired binding
properties. Use an apparatus that contains bins, tanks, and receptacles of sufficient size and
volume; proportioning feeders; liquid measuring meters or devices; and a mechanical mixer
and distributor for placing the finished mixtures. Materials are to be delivered to the mixer
simultaneously and in time-adjusted sequence by integrated, mechanized, and synchronized
components.
(c) Mixer. A mixer of the spiraled, multi-blade type, or other acceptable type, with the following
components, is required:
• mixing chamber having a stated capacity (not to be exceeded);
• mechanical equipment to regulate mixing time up to, but not exceeding, 4 minutes;
• equipment to pre-wet the aggregate before aggregate contact with asphalt emulsion; and
• a gate for controlling discharge of mixture into the distributor spreader.
(d) Spreading Equipment. 1. Distributor. A mechanically-operated, squeegee-type distributor is
required, one which is integrally assembled with the slurry mixer and which includes the
following:
• a strike-off, lined with flexible material to prevent loss of slurry mixture during spreading;
• a strike-off, with vertical adjustment available for changing grade and cross slope to ensure
uniform spreading of mixture; and
• a pressure system and a fog-type spray bar, adequate for placing a complete fog coat of
water over pavement surface immediately preceding spreading of mixture, with a maximum
0.05 gallon per square yard application rate of water.
2. Auxiliary Equipment. Provide hand squeegees, shovels, surface-cleaning machines, and other
hand equipment, as necessary.
(e) Conditioning of Existing Surface. Section 409.3(g)1, except: Seal open joint and cracks with
an acceptable crack sealer or emulsion. In addition to the surface cleaning specified, also
remove heavy paint build-up. Cover and satisfactorily protect existing raised pavement
markers. Replace damaged markers.
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(f) Placement. Control the temperature of the components of the completed mixture so
application temperature of the slurry seal is within the range designated, but not less than 50 F
or more than 125 F.
(g) Joints.
1. Transverse Joints. Construct by either overlapping previously cured slurry with 10 feet to 15
feet of fresh slurry, or by lightly wetting the area the spreader box will touch, while the slurry is
in a completely uncured, semi-fluid condition.
2. Longitudinal Joints. Construct as follows: Do not wet the slurry if it is completely uncured.
Pull a burlap bag, or other suitable device, along the joint seam, to cause fresh slurry from the
spreader box to distribute itself evenly over the joint. Wet the slurry with the spring bar, if the
slurry is completely cured.
(h) Curing. Do not allow traffic on the surface until directed, to allow the slurry seal to
completely cure to a firm condition that will prevent pick-up of the mixture.
MEASUREMENT AND PAYMENT—Square Yard

POLYMER-MODIFIED EMULSIFIED ASPHALT PAVING
SYSTEM PUB. 408
This work is the construction of a polymer-modified emulsified asphalt paving system,
commonly known as micro-surfacing, to fill ruts and/or resurface existing pavements. Microsurfacing material is classified into three mix types as follows:
Type A. Used to seal cracks, fill voids and shallow (less than 1/2 inch) ruts, and provide a scratch
course or surface seal. Use a double application, when specified, to meet total design pounds
per square yard for surface courses.
Type B. Used to fill moderate (1/2 inch to 1 1/4 inch) ruts; and provide a scratch course, a
leveling course, a seal coat, or a surface treatment. Use a double application, when specified, to
meet total design pounds per square yard for surface courses.
Type Rut Fill (RF). Used to fill deep (2 inch) ruts in a single pass.
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MATERIAL
Emulsified Asphalt – Class CQS-1HPM (must cure fast enough to allow traffic to be placed on
the pavement within 1 hour.)
Aggregate – from sources listed in Bulletin 14
• Fine Aggregate – Type B or better, Table A, Sect. 703.1(c)
• Coarse Aggregate – Table B, Sect. 703.2(a)
• Wearing Courses – must must SRL designation specified in proposal
Filler – when required, Type 1 Portland cement, Sect. 723.1
Water – free of harmful salts, meeting Sect. 720.2
Other Additives – to control set time due to varying ambient environmental conditions
Submit Certified Micro Surfacing Mix Design & Materials Analysis Form TR-483
Submit a certified mix design(s) using a Micro-Surfacing Mix Design and Materials Analysis
Form TR-483 to the DME/DMM at least 2 weeks before its use in the work. Clearly show for
each mix design the proportions of aggregate, filler, percent polymer-modified emulsified
asphalt and asphalt residue, based on the dry weight of the aggregate, and the design cure
time. Ensure all the materials used in the mix design represent the materials proposed for use
on the project. If minor adjustments are required during construction, based on field
conditions, provide the changes in writing to the Representative.

Testing – perform the tests identified in Table B for each mix design
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Uniformity – produce each mix Type within the ranges specified in Table C

Mixture Acceptance. Provide a certified calibration sheet for the mixing equipment for each
mix design to be used within 60 days before its use on the project.
Record mixing equipment meter readings of material control devices on a Run Sheet, daily, for
each mix design. Calculate the percent cement or hydrated lime, total emulsion, asphalt residue
based on the dry weight of the aggregate, and the yield square yard.
Certify the mixture composition and application rate based on quality control tests and Run
Sheet calculations. Send certifications to the Inspector-In-Charge within 1 working day following
any quality control testing. Certify mixtures and each shipment of material delivered to the job
site as specified in Section 106.03(b)3.
Asphalt Tack Coat. Section 460.2
Certification. Section 106.03(b)3. Certify each shipment of material delivered to the job site.
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CONSTRUCTION
(a) Preplacement Meeting. Hold a preplacement meeting on site or at a location that is
acceptable to the Representative with both Contractor and PennDOT personnel present before
placing any material on the project. Identify any areas of concern in the pavement that may
show any signs of fatigue or excessive rutting at the pre-placement meeting. Also review the
Specification, QC Plan, source of supply list, and the Aggregate Delivery Plan. It may be
necessary to hold more than one preplacement meeting on larger projects with multiple State
Routes.
(b) Weather Limitations. Apply when entire surface is in a condition to allow satisfactory
penetration and adhesion and the atmospheric temperature is 50 F minimum during the entire
placement. Under no circumstances will the 50 F minimum temperature requirement to be
waived even for night work. Do not apply mixture if rain is imminent or if freezing temperatures
are expected within 24 hours after application. Remove and replace rained on mixture before it
sets. Do not apply from September 16 to April 30 in Districts 1-0, 2-0, 3-0, 4-0, 10-0, and 5-0
(Monroe, Carbon, and Schuylkill Counties only) and from October 1 to April 30 in Districts 6-0,
8-0, 9-0, 11-0, 12-0, and 5-0 (Berks, Lehigh, and Northampton Counties only). No exceptions to
weather limitations will be allowed, unless directed in writing by the District Executive.
(c) Aggregate Delivery Plan. Before the start of work, submit an Aggregate Delivery Plan to the
DME/DMM for approval. Include in the plan the number of trucks that will be used to haul
aggregates to the micro-surfacing machine in order to keep it moving continuously to limit
starting and stopping. All aggregates being delivered to the micro-surfacing machine must be
screened directly into the truck. All screening plants must be equipped with a scalping screen
with a 3/8 inch maximum square opening for Type A and with a 1/2 inch maximum square
opening for Type B and Type RF.
(d) Mixing Equipment. Produce mixture in a self-propelled, front feed, continuous-loading
mixing machine equipped with a chain-dragged conveyor belt aggregate delivery system
interconnected with a positive displacement, water-jacketed gear pump to accurately
proportion ingredients. Truck mounted units may be allowed on projects less than 20,000
square yards except for limited access highways and for all municipal projects. Locate filler feed
so that the proper amount of cement is coating the aggregate before charging into the mixer.
Provide a spray bar to completely wet the aggregate dropping down into the pug mill with
additive and water. Provide a continuous-flow, twin shafted, multi-bladed pug mill at least 50
inches long. Introduce polymer-modified emulsified asphalt beyond the first quarter point of
the mixer to ensure thorough mixing of aggregate, cement, additive, and water before polymermodified emulsified asphalt is added. Meet manufacturer's recommendations for blade size
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and side clearance. Provide readily accessible material control devices, placed so that the
Inspector is able to determine the amount of each material being used at any time. Calibrate
each material control device before production of each mix type. Equip the machine with a
water pressure system and nozzle spray bar to provide a water spray ahead of and outside the
spreader box, when required.
(e) Spreading Equipment. Spread the mixture uniformly by means of a mechanical type
squeegee box attached to the mixer and equipped with paddles mounted on adjustable shafts
to continually agitate and distribute the material throughout the box. Provide sufficient
turbulence to prevent the mix from setting up in the box, forming excessive side build-up, or
forming lumps. Attach flexible front and rear seals, in contact with the road, to prevent loss of
mixture from the box. Furnish rut filling equipment with movable steel strike-off bar. Operate
spreading equipment to prevent loss of the mixture on super elevated curves and to leave a
uniform, skid-resistant application of aggregate and asphalt on the surface. Operate spreading
equipment to achieve a uniform consistency without skips, lumps, or tears in the finished
surface.
(f) Conditioning of Existing Surface. Section 409.3(g)1 and as follows: Immediately before
placing mixture, clean the surface of vegetation, loose materials, dirt, mud, and other
objectionable items. Ensure all pavement markings and legends are completely removed before
placing any mixture. Before placing mixture on existing concrete surfaces, apply tack coat over
the entire area as specified in Section 460. Do not apply tack coat on existing asphalt surfaces.
Apply water to dampen entire surface immediately before placing mixture.
(g) Spreading and Finishing. Section 409.3(h) and as follows: Spread the mixture to seal cracks,
fill voids, and to leave a uniform surface. When filling ruts, take care to restore the designed
profile of the pavement cross section. Avoid excess crowning (over filling) of rutted areas. Use
squeegees and lutes in areas inaccessible to the spreader box. Carry a sufficient amount of
material at all times, in all parts of the spreader box, to obtain complete coverage. Water may
be sprayed into the spreader box, to facilitate spreading, without harming the mix. Lumps,
balls, or unmixed aggregate in the finished surface is not allowed. Adjustments to the additive
may be required to slow mixture set time where hand spreading is needed. When hand
spreading, pour mixture in a small windrow along one edge of the surface to be covered and
spread uniformly by hand squeegee or lute. Make a neat seam where two passes join.
Immediately remove excess material from the ends of each run.
1. General Requirements. Ensure mixture properly sets within one hour of placement.
If mixture takes longer than one hour to properly set, the Representative will give
the Contractor a warning and an opportunity to immediately correct mixture
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application and set time. If the mixture takes longer than one hour and twenty
minutes to properly set, stop placement operations immediately.
2. Mixture Set Time. Remove and replace mixture if mixture set time takes longer than
one hour and twenty minutes.
(h) Compaction. Before opening to traffic, compact using a pneumatic-tire roller as specified in
Section 108.05(c)3.f, except having tire pressures of 40 pounds per square inch to 60 pounds
per square inch. Roll the entire surface area of the placed mixture. On a double application, roll
the entire surface area of the placed mixture for each application.
(i) Sampling and Testing. At least 2 weeks before the start of work, under the direction and
supervision of the Representative, obtain samples of the aggregates from stockpiles designated
and constructed for each mixture type and each project. Obtain a minimum sample size of 3
pounds using guidelines for stockpile sampling specified in PTM No. 607. Immediately deliver
the samples to the Representative for testing. Passing aggregate acceptance test results are
required before placement of the mixture. All acceptance samples will be obtained and all
acceptance tests will be performed by the Representative in accordance with PTM No. 616 and
PTM No. 100 using the following frequency:
When the projected quantity of aggregate for the specified mixture type is less than 500 tons.
The entire quantity will be designated as one lot and divided into three equal sub lots for
sampling. Under the direction and supervision of the Representative obtain a sample from each
sub lot and immediately deliver the samples to the Representative for testing. One of the three
sub lot samples will be randomly selected and tested in accordance with PTM No. 1 by the
Representative and tested for compliance with Table A. If the sample tested meets the
specification, the entire lot will be considered acceptable for delivery to the designed project. If
the sample fails, the remaining two samples will be tested and the Representative will
determine the percent within limits (PWL) according to Section 106.03(a)3. If results indicate a
PWL for the material less than 90, the Representative will reject the stockpile. After the entire
rejected lot has been blended, screened, or replaced, retesting for acceptance of the aggregate
will be performed. When retesting is performed, all sub lot samples will be tested in accordance
to Section 703.5(b)2. All acceptance testing will be performed by the Representative. All test
results will be recorded on a TR-4126A aggregate report form. When the projected quantity of
aggregate for the specified mixture type is 500 tons or greater. The aggregates will be divided
into equal lots at the discretion of the aggregate supplier, but in no case will the lot exceed
1000 tons. Each lot will be divided into three equal sub lots. Under the direction and
supervision of the Representative obtain a sample for each sub lot. All three samples for each
lot will be tested and the Representative will determine the percent within limits (PWL)
according to Section 106.03(a)3. If results indicate a PWL for the material less than 90, the
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Representative will reject the stockpile. If the test results for each lot meets the specification
and are in compliance with Table A, the entire lot is acceptable for shipment to the project. If
the test results fail to meet the specifications, the lot will be rejected. Retesting for lot
acceptance will be performed as described above. All acceptance testing will be performed by
the Representative. All test results will be recorded on a TR-4126A aggregate report form.
(j) Blending Aggregates on the Project. Requests to blend aggregates on the project to meet
gradation requirements from Table A and the method of blending must be approved in writing
by the DME/DMM before the start of work. Include on the QC Plan a detailed description of
equipment used to blend aggregates, a list of supplier codes for aggregates being blended, and
the percentages of each aggregate being blended. Set up a portable laboratory at the blending
site equipped to perform PTM No. 616 and PTM No. 100 tests for acceptance of aggregates on
the project. The Contractor’s aggregate technician must be a PennDOT certified aggregate
technician before performing any aggregate testing at the staging area in the presence and
direction of the Representative. Aggregates will be accepted as specified in Section 483.3(i).
Provide aggregate for use in all mixture Types including each application of a double application
of a mixture Type having the SRL designation indicated in the bid proposal. An aggregate
designation or blends, equal to or better than that specified, may be supplied.
(k) Test Strip. On the first day of work the Representative will identify a location to perform the
test strip. The test strip will be prohibited on a limited access highway. Construct a test strip to
demonstrate the mixture's ability to be laid in multiple stone thicknesses and to be opened to
traffic within one hour after placement. Construct the test strip in the same manner and
condition as required on the project. Construct the test strip over one-full lane width and
between 100 feet and 550 feet long. Apply the mixture at an application rate representative of
the application rate for the project. Test the mixture in accordance with ISSA Test Method TB
102 in the presence of the Representative. The Representative will evaluate and approve the
test strip based on its ability to be opened to traffic within one hour and on its ability to have a
set time of 10 minutes, maximum, as determined by ISSA Test Method TB 102. Do not continue
with work until the Representative has approved the test strip. The Representative does not
have the authority to waive or eliminate the test strip requirement. If this work is to be
performed a test strip is mandatory. The test strip will be payable in accordance with Section
483.4.
(l) Defective Work. As specified in Section 105.12 and as follows: Unless otherwise directed in
writing by the District Executive, satisfactorily correct pavement not meeting the following
criteria:
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1. Application Rate. Calculate yield at the end of each day's application. Areas where
application rates deviate from the acceptable ranges in Table C will be considered defective
work. Failure to meet the acceptable ranges in Table C will require an additional minimum 15
pounds per square yard application or the District Executive, with the concurrence of the
Director of the Bureau of Project Delivery, may allow the Contractor to leave the defective lot in
place. The Department will pay for the defective lot at 50% of the contract unit price.
2. Finished Surface. Provide a finished, uniform surface texture meeting the following
requirements:
• No areas of excess asphalt (flushing) greater than 5% of the finished surface area. Areas of
excess asphalt are characterized by a smooth, shiny surface that may be tacky to the touch.
Bleeding at joints is not allowed.
• No tear and/or drag marks greater than 1 inch wide and 3 inches long.
• No more than 12 tear and/or drag marks greater than 1/2 inch wide and 4 inches long per
10 feet of a lane.
• No clumps and/or other foreign objects greater than 1 1/2 inch in diameter.
• No completed sections of micro-surfacing which exhibit washboard or ripple patterns
exceeding 100 linear feet. If these areas exist they will be considered defective work, as
determined by the Representative, and will require surface correction.
• No longitudinal streaks with greater than a 1/4 inch ridge, bump or depression, as
measured with a 10 foot long straightedge.
3. Longitudinal Joints. Make a neat seam where two longitudinal passes join with no greater
than a 1/4 inch bump, ridge, or depression as measured with a 10 foot straightedge. Do not
overlap longitudinal joints more than 4 inches, except on irregular roadway widths when
approved by the Representative.
4. Longitudinal Edges. Place material to the final widths specified. Make a neat longitudinal
edge along the roadway lane, shoulder, and/or curb lines. Place edges flush with curbs. Place
edges with no more than ±3 inches horizontal variance in any 100 feet of roadway.
5. Transverse Profile. Fill ruts to have no depressions as measured with a 10 foot long
straightedge.
(m) Opening to Traffic. Do not allow traffic on newly completed surface course until mix has set
sufficiently to prevent pick-up and until directed by the Representative.
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MEASUREMENT AND PAYMENT
Micro-Surfacing
Area Basis. Square Yard
Weight Basis. Ton – Under the direction and supervision of the Representative complete
measurements based on the combined tonnages of aggregate, filler, and polymer-modified
emulsified asphalt actually used; computed as follows:
• Aggregate. Measure aggregate quantity using the calibrated, dry weight from the aggregate
control device. Make a deduction for moisture naturally occurring in the aggregate by using
PTM No. 513.
• Filler. Compute filler quantity from the fines feeder control device.
• Polymer-modified emulsified asphalt. Compute polymer-modified emulsified asphalt
quantity by weight used.
Asphalt Tack Coat. Section 460.4
• Area – Square Yard
• Gallons

WHAT WENT WRONG!

Your seal cost design requires 0.23 gal/sq. yd. So if the spray bar is 14’ wide you should spread
50 gallons of emulsified asphalt to cover 215 square yards -- what is the application rate in
gallons/square yard?
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Amount of aggregate cover

Streaking
Longitudinal streaking shows up as alternating lean and heavy narrow bands of asphalt running
parallel to the centerline of the pavement. Streaking not only leaves an unsightly appearance, it
can also greatly reduce service life through the loss of cover aggregate. A single centerline
streak may be caused by too little or too much emulsified asphalt at the joint between two
applications.
Causes of longitudinal streaking include:
• An improper spray bar height causing incorrect overlap of the spray fans.
• Spray bar changing height as the distributor load decreases with asphalt discharge.
• Nozzles on spray bar are not set at correct angle, not all set at same angle, the wrong size,
different in size, plugged or restricted, or have imperfections.
• Incorrect asphalt emulsion pump speed or pressure
• Asphalt emulsion too cold.
• Asphalt emulsion viscosity too high for existing conditions and equipment.
To prevent streaking – spray bar should be 12 inches from road surface and you must have
triple lap coverage. This slide demonstrates settings for a triple lap configuration.
The complete surface is covered by the spray of three nozzles.

Page 58 of 62

PennDOT LTAP Course: Seal Coat

The angle of each nozzle should be checked and adjusted as needed. Also check nozzle
openings for dirt, grass or other debris.
Prevent streaking by checking the angle of each nozzle

Bleeding (Flushing)
This is a surface that is too rich in asphalt. Bleeding can cause a slick, hazardous condition,
especially during wet weather.
The most common causes of bleeding of a surface treatment are:
• improper application rate of asphalt emulsion,
• improper aggregate application,
• water vapor pressure from the base or subgrade causing stripping that results in the asphalt
coming to the surface.
Bleeding may also be a result of pre-existing bleeding of the old surface. This may be addressed
using a sandwich seal.
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Reduce or correct bleeding (Flushing) with “sandwich seal”.
A sandwich seal is a relatively new technique in which a large aggregate is placed first, asphalt
emulsion (normally polymer modified) is sprayed onto the aggregate, and immediately
followed by an application of smaller
aggregate on top that locks in the
seal.
A sandwich seal is constructed by
spreading a large aggregate (5/8 - ¾
in.), followed by the spraying of
emulsion, and then an application of a
smaller aggregate (1/4 - 1/2 in). The
emulsion is normally a polymer modified version of RS-2, CRS-2, or HFRS-2, and typically is
applied at a rate greater than for a single surface treatment but less than for a double. The
smaller aggregate locks down the larger aggregate. The application of the large aggregate helps
overcome existing problems of a bleeding surface. The aggregates must be clean and free of
dust.

Loss of Cover Aggregate
This is the whipping-off of aggregate under traffic from a surface treated pavement that leaves
the asphalt uncovered. This condition can be dangerous because loose aggregate thrown by the
tires of a moving vehicle can cause windshield damage. Also, the aggregate-free asphalt, now
resembling bleeding, can become a skid hazard.
Several things can cause the loss of cover aggregate:
• Aggregate not spread in time
• Dirty aggregate
• Aggregate not rolled in time
• Not enough emulsion
• Weather too cool
• High humidity
• Wet or dusty surface
• Fast traffic too soon
• Rain washing away emulsion
• Fresh patches
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Dust
Aggregates containing dust should not be used for seal coating unless certain precautions are
taken. To avoid dusty aggregate, the specified aggregate gradation should have 1.0 percent or
less passing the #200 sieve . Dust will coat the outside of the aggregate particles and prevent
them from bonding with the bituminous binder. Consequently, extensive chip loss will result.
If clean, dust-free aggregate is not available, one of the following must be done before the
aggregate is used:
• Wash the aggregate to remove the dust. The washing process, which should be done with
clean, potable water, involves screens which allow the unwanted fines to be removed. A
conveyor is then used to stockpile the material where it is allowed to dry.
• Use a high-float emulsion, such as HFMS-2. This type of binder can be used with aggregates
having as much as 5 percent passing the #200 sieve. The wetting agents used in this type of
binder can cut through the dust coating and provide a good bond with the aggregate
particles.

BITUMINOUS SEAL COAT OVER PAVING FABRIC
Research Project
•
•
•
•
•
•
•
•
•

Extend the life of asphalt pavement
Retard reflective cracking
Prevent surface water infiltration
Decrease road maintenance costs
Not a PennDOT Liquid Fuels approved process (As of 2019)
Used successfully in other states
Paving Fabrics are approved (Pub. 408)
Chip Seals are approved (Pub. 408 & 447)
Similar to a Seal Coat…
– Patch potholes
– Level ruts
– Seal cracks wider than 3/8”
– Clean surface of all dust, debris, oil & vegetation
– Pavement must be dry!
–
Photos of the process.
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Investment
Bit. Seal Coat-Single Application - $1.28/sq. yd.
Double Application with Fabric - $5.98/sq. yd.
$5.98/sq. yd.
- 1.28/sq. yd.
- 1.28/sq. yd.
$3.42/sq. yd. Fabric + Installation

Common-Sense Safeguards
•
•
•
•
•
•
•
•
•
•

Designed as per PennDOT Specifications
Chose the right surface treatment for the right road
Equipment is calibrated and inspected
Emulsion and Aggregate are compatible
Aggregate is free from dust
Application rates are as per the design
Proper construction technique are followed
Traffic control
Suitable weather conditions
Problems Happen…this is why we require the contractor to warranty the work for 12
months.

Address:
Website:
Phone:
Fax:
Email:

Pennsylvania Department of Transportation Bureau of Planning and Research
400 North Street, 6th Floor Harrisburg, PA 17120
gis.penndot.gov/ltap
1-800-FOR-LTAP or 717-787-5243
717-783-9152
ltap@state.pa.us
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