
BEST PRACTICES WITH CHIP SEALS

by

Scott Shuler



What Are Chip Seals?



Traffic Control



Steps Involved

• Preconstruction

– Select Appropriate Pavement

– Select Materials

– Design Quantities

– Equipment Calibration

• Construction

– Weather

– Preparing 

Surface

– Binder 

Application

– Chip Application

– Rolling

– Sweeping

– Traffic Control  • QC

– Sieve Analysis

– Moisture Content

– Embedment Depth

– Emulsion Viscosity
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Aggregate 
• Properties

– Crushed

• 2 Mechanically Fractured 
Faces

– Hard

• Low LA Loss
– Cubical

• No Flat or Elongated
– One or Two Sized

– Clean

• No -200

• Or…at least < 2%

Like THIS 

Right?



Damp Chips 



Design

• Chip Quantity

• Emulsion Quantity

• Substrate Condition



Chip and Emulsion Quantity 

• Spread Rate

– One Stone Thick

– Or…..

Design

About 40%





Getting it One Stone Thick

• Do ‘Board Test’
– Spread Chips One Stone Thick on 1 sy Board

– Weigh it

Design
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Emulsion 
• Properties

– Thick Enough, but Not Too Thick

– Fast Setting, but Not Too Fast

– Sticky

• Spray Rate

– Embed Chips about 30-50% Initially

– Traffic Embeds to 75-90%

Design
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Spray Rate in gsy 

%embedment x  avg mat depth 

* [ {1- (W / 62.4 G)} * T ] + V

– Where

• W = Loose Unit Weight of Aggregate, pcf

• G = Bulk Specific Gravity of Aggregate

• T = Traffic Correction

• V = Surface Condition Correction

Design

=



Conditions 

• Dry
– No rain threatening

– Pavement Dry

• Low Wind
– <10 mph

• Temperate
– 60 - 90F
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Equipment Calibration



Pressure Distributor



Because This is What We Want

…..Almost



First:  

Take It’s Temp



What’s the 

Temperature?

This 

is Too 

Cold !



Second:  

Measure Viscosity



20 to 70 seconds at 85 to 150F for a 6 mm orifice 

or 

10 to 60 seconds at 85 to 140F for a 7.5 mm orifice 



Third:  

What’s the Nozzle Size?



The 

Right 

Nozzle 

for the 

Job







Fourth:  

Where Do They Go?



Right 

Here

But, 

not 

Lined 

Up 

Like 

This



Use The 

Wrench



15 to 30 

degrees



All Nozzle Angles Should be Equal

Or…



Fifth:

How High The Bar?



This is Too High

Overlap Creates 

Streaks





This is the Result



Sixth:

Are We Spraying the Correct 

Rate?
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For Etnyre, 

0 gal 

is at the 

Top !
0 gallon     

mark



Match Transverse Joints

– Start and Stop on Paper

Nice Angles !



Seventh

Is the Spreader 

Calibrated?



How Even is the Veil ?



Measure the 

Distance and Width 

to Get Rid of Two or Three 

Truckloads

This is Your Chip Spread 

Rate
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How Many Rollers?



• Rubber-Tire
• 3 mph, Max (fast walk)

• Equal Tires

• Equal Tire Pressure

• Enough for 1 Coverage Before Gelling
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When Do We Sweep? 
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• Brooms 

– Push or Pickup
• EASY Pressure

• Nylon

– Timing

• Before Traffic

• When Moisture is < 85%



Pilot Car



Traffic Control 

• Pilot Cars

– 15-25 mph depending on traffic volume

Construction
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Some Tips



‘Light’ Showing Through Should be Uniform



Nice Veil

But…



Excess Chips



Edge Nozzle Needed



Questions ?

Thank You !


