


Best Practices for 
Scrub Seal Applications





Pavement Preservation
Scrub Seal in early 1900



Pavement Preservation
Micro Surfacing in China



Pavement Preservation



Time for Scrub or Micro?



• 24% of the $587.7m used for IM 
Pavement management, from 2019-2022, 
was spent on PM1

 

FY 2019 – FY 2022 Overview
Amount spent on IM preservation projects



 

FY 2019 – FY 2022 Overview
Amount spent on IM preservation projects



FY 2019 – FY 2022 Overview
Amount spent on IM preservation projects



• Are Not Intended As Permanent Surfaces

• Are Expected to Last 5-7 Years

• May be placed in multiple applications (Don’t 

stack fresh scrub seal applications!!)

• May be placed as repeat applications over time

• Improve skid

Chip Seals



• Provide structural strength

• Strengthen the existing pavement

• Increase load-bearing capacity

• Restore profile

• Bridge > 1/4” cracks

• Smooth rough pavement

• Eliminate the need for Maintenance or  Reconstruction

Chips Seals Do NOT
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Same as a chip seal except for:

▪A different emulsion (polymer-modified 
asphalt rejuvenation emulsion) is utilized, 
CMS-1PC.

▪A broom sled is connected to the distributor to 
“scrub” the emulsion into cracks in the existing 
surface.











• Fills cracks and voids

• Rejuvenates existing asphalt

• Forms a reflective crack resistant membrane 
between existing pavements and future overlays or 
seals. This membrane is called a SAMI (stress 
absorbing membrane interlayer).1

2

3
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Roads with mass cracking where crack sealing 
isn’t economical.



Road Selection

To get a successful scrub seal, select roads that:

• have a sound structural section

• are in no need of repair 

Isolated digouts and crack sealing should be 

completed before the chip seal is applied     

(lead time varies depending on prep method). 
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 Mississippi HWY 35

Stand alone surface treatment

Primary Uses
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 Mass Crack Sealing

Primary Uses

Mass crack sealing treatment
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Primary Uses

Combination Treatments

Interlayer with 
Micro over the top 

Interlayer with HMA
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Mississippi Hwy 35
Scrub Seal = 

Stand alone wearing course
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Mississippi Hwy 35
Scrub Seal = 

Stand alone wearing course

Scrub Seal BOP
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Mississippi Hwy 35
Scrub Seal =

 Stand wearing course

Mississippi Hwy 35
Scrub Seal = 

Stand alone wearing course
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8 years untreated 

shoulder

8 years treated 

surface
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6 years untreated 

surface

6 years treated 

surface
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Materials



CMS-1PC
◦Medium Set

◦ Polymer modified

◦ Rejuvenating agent

140° - 180° temp range
Check with manufacturer.

#7 – 0.33 ± 0.03 gal/yd2

#89 – 0.30 ± 0.03 gal/yd2

Asphalt Emulsion



 One-sized
◦ #2 – approximately 20 lbs per square yard for limestone
◦ #3 – approximately 30 lbs per square yard for limestone

 Cubical

Clean
◦< 1 - 2% fines

 Angular
 Durable
◦ Non-polishing

Seal Coat Aggregates



 Chip  Embedment at Least ½ of Chip in the 
Oil, After Rolling

 McLeod or Modified Kearby for starting 
points









Dirty aggregate

 Insufficient asphalt

Chips spread too late

Unequal spray bar distribution

Too Much Aggregate



Preparation



Sweep Roadway Prior 

to Starting Work.

 Make Sure it’s Clean 

and Dry



Fresh Patches need to oxidize (60 days), 
tack coat or fog seal



Hot Mix Cold Lay: Should Cure – 60 days
Hot Mix Hot Lay: Should Cure 2 week minimum

BEST PRACTICE:  Fog Seal Patches and 
Leveling Prior to Scrub Seal

Sterilize And Remove Vegetation
Remove Thermoplastic striping
◦Sealing over old roughed up striping should be 
OK
◦Do NOT create a trough when removing stripe

Road Preparation



 On pavements where the scrub seal is to be the final layer, the 
Contractor should remove all existing thermoplastic striping, 
markings, and legends within the scrub seal limits prior to the 
scrub seal operation. If a subsequent surface treatment or 
pavement layer will be placed over the scrub seal, removal of the 
existing thermoplastic may not be required.





Prevent water from 

entering roadway

Road Preparation

Protect utilities



Repair Pot 

Holes

Remove Existing 

Pavement Markers and 

Place Temporary 

Pavement Markers

Road Preparation



Structurally sound

Repaired, patched, allowed to cure

Clean, no loose fragments

Relatively dry

Proper drainage

No road is better than the base it is 
built on

The Existing Pavement Must



Weather 

Design

Binder

Aggregate Properties

Roadway Condition

Traffic

Equipment



Effects of 

rainstorm 

before 

emulsion 

has cured



Emulsion should only be applied when 
the ambient and pavement temperatures 

are above 70° F.



Don’t place when rain is in the forecast!
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Application



Target rates for Scrub Seals

◦#7 – 0.33 ± 0.03 gal/yd2

◦#89 – 0.30 ± 0.03 gal/yd2

Application rate is dependent on 
pavement condition and 
aggregate gradation. Don’t cheat 
on the application rate.



Pavement Condition Factor Adjustment 
Flushed asphalt surface 0.70 -0.03 gal/yd2 

Smooth, non-porous surface 0.90 0.00 gal/yd2 

Slightly porous, oxidized surface 0.94 +0.02 gal/yd2 

Slightly pocked, porous surface 0.90 +0.04 gal/yd2 

Badly pocked, porous, oxidized 
surface 

0.90 +0.06 gal/yd2 

 













 Chip Embedment at Least ½ of Chip 
in the Emulsion, After Rolling



Depth of asphalt 
binder just before
chip application

Depth of asphalt 
binder just after
chip application

Depth of asphalt 
binder just after 
rolling

Depth of asphalt 
binder after
considerable traffic





Uniform distribution

Confirm Aggregate rates 

Calibrate chip spreader

Only need a SINGLE layer

◦Rock on top will roll

◦Should have salt & 
pepper look

Spread immediately behind distributor





Waste of money

Safety hazard

Detrimental to 
new surface





Too Dusty Too Wet



Spreader right behind distributor

Control chip spreader speed
◦Not too much rock, should be one stone thick

◦Should be a nice salt and pepper look

Rollers should follow right behind spreader for proper 
embedment and orientation

Sweeping should occur at end of the day (preferably 
the next morning)

Do not apply material at least 2 hours before dusk.
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Equipment



Distributor

Haul Trucks/ Loader

Aggregate Spreader

Roller

Power Broom

Traffic Control







Spray bar 
height

 Nozzle angle

 Nozzle Size

 Spray bar pressure

 Proper rate



 Spray bar height

Nozzle angle
 Nozzle Size

 Spray bar pressure

 Proper rate





 Spray bar height

 Nozzle angle

Nozzle Size
 Spray bar pressure

 Proper rate





Calibrate



Calibrate



Calibrate



Calibrate















 Do a training  or t e  nspectors and contractors  

   ings to c eck  or on t e broom

 Make sure air is  orking to t e broom

 Make sure t e broom  eads are clean 

 Broom  eads are touc ing sur ace

    Broom  as skis t at t ey are  unctioning   on 

t e sur ace

Things We Have Learned Before 

Job Ever Starts



    broom  as metal   eels instead o  skis  make sure t ey are 

 unctioning 

 Do a dry run  it  t e broom to get ac uainted  

  leaning o   your broom  eads at t e end o  t e day  ill 

signi icantly e tend t e li e o  t em 

 Do a test section

Things We Have Learned Before 

Job Ever Starts



Broom



Brooms should 
be aligned

Bristles should 
be clean



What should you do when you are 
stopping? 

You need to refill the distributor. Now 
what? 

What should you do when you can’t use 
the broom?



The application of the polymer modified asphaltic 
rejuvenating emulsion and scrub broom operation shall 
cease 40 feet prior to the end of the application.

The remaining polymer modified asphaltic rejuvenating 
emulsion shall be drug out by the scrub broom. 
Remaining emulsified material required to complete the 
pass to be applied by distributor truck.















Tire Pressure

Radial Tire

Will Bounce 

If Pressure To High

(Rub Board)

Gate Opening

Calibrating Rate



 Aggregate Spreader

◦Check each foot (not necessarily consistent)

◦Based on

Machine speed

Gate opening





Immediately after 
chipping
◦Orients chips on their flat 
side

Two Pneumatic Rollers

5 6-8 ton minimum

Stop after set

Moderate speed

Stagger rollers



How many roller passes are required by Mississippi spec’s?



How many roller passes are required by Mississippi spec’s?

907.414.03.5.2 States; 

 



The first rollers -- the trucks!



  



Light brooming removes excess chips
Time before brooming varies
◦Minimum of One Hour or LONGER

Excess chips can dislodge other chips
Can also damage windshields
Joint may need to be broomed before next 
pass

Next Morning Remove Loose Chips
◦Early Morning When Binder is Tougher





 Low speed (20 to 30 mph) traffic after rolling 
is completed. Open to traffic 1 to 3 hours 
depending on weather and traffic volumes

 Keep Traffic off fresh chip seal as long as 
possible

 Never allow start/stop traffic or sharp turning 
traffic on newly completed chip seal 

 Pilot car recommended for traffic control

 Apply Pavement markings – 48 to 72 hours 
after chip seal application is completed





WHY?



 Dirty aggregate

 Insufficient asphalt

 Chips spread too late

 Unequal spray bar distribution

 Too Much Aggregate

WHY?







•Over-application 

of binder

•Dense graded 

screenings

•Pre-existing 

rutting





Too little binder 
applied

Dirty aggregate

Poor weather

Poor rolling

Cold binder or 
high viscosity











 Patches
 Rutting
 Surface Texture 
Changes



W at’s  rong  it  t is picture?



W at’s  rong  it  t ese pictures?
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