


Why Do We 
Make and 

Seal Joints 
(Owner)



Controlled Cracking Uncontrolled Cracking



Initial Saw Cut Reservoir Cut



FHWA Sealant Effectiveness Study

AASHTO New Design Guide



• Minimizes water & incompressibles
into pavement system

• Reduces subgrade softening, 
pumping and erosion of fines and 
spalling

• Prevents Joint Associated Distress?

• Reduces Noise (Joint Slap)

Reservoir
Backer Rod

Sealant Nozzle



Prevents Incompressible from Lodging in the 
Joint — Slab Growth and Blow Ups



Prevents Water from Entering the 
Subgrade:

-Prevents subgrade erosion
-Voids beneath the slab PCCP



How Do 
You Design 

the Joint 
Sealant 
System 
(Owner)





Good for Hot Pour
Bad For Silicone

Good for Silicone
OK For Hot Pour

Bad For Silicone

Ton, E., “Factors in Joint Seal Design, “Highway Research Record 
No. 80, Highway Research Board, National Research Council, 1965



Silicone
Non Sag
Self Leveling
Rapid Cure

Hot Pour
Standard Modulus
Low Modulus

Compression Seal



• Hot Pour Sealants:   25% Extension

• Silicone Sealants: 50% Compression 
to 100% Extension

• Compression Seals: 15% min 
Compression  to 50% Extension



*Joint Width 1/4” 3/8” 1/2” 5/8” 3/4” 7/8” 1” 1 1/8” 1 1/4” 1 3/8” 1
1/2”

Minimum Sealant 
Recess

1/4” 1/4” 5/16” 5/16” 3/8” 3/8” 3/8” 1/2” 1/2” 1/2” 1/2”

Backer Rod Diameter 1 3/8” 1/2” 5/8” 3/4” 7/8” 1” 1 1/4” 1 1/2” 1 1/2” 1 3/4” 2”

Sealant Bead Thickness 1/4” 1/4” 1/4” 5/16” 3/8” 7/16” 1/2” 1/2” 1/2” 1/2” 1/2”

Minimum Joint 
Saw/Reservoir Depth 1 1/8” 1 1/4” 1 1/2” 1 3/4” 1 7/8” 2” 2 3/8” 2 2 7/8” 3 1/8” 3 3/8”

Minimum Backer Rod 
Depth

1/2” 1/2” 5/8” 11/16” 3/4” 13/16” 7/8” 1” 1” 1” 1”

Estimated Usage Non-
Sag

245 149 112 70 51 35 26 23 18 16 15

Estimated Usage
Self-leveling(ft./gal) 273 172 130 82 58 41 31 27 22 20 19



1.Recess min 1/4”- 3/8” Below Surface
2.2 to 1 Ratio
3.Tooling Required

Non-Sag Self-Leveling



40° F Minimum  Pavement Temperatures
Flush Fill, Recessed or Over-band

Beveled Joint

Recessed Flush FilledFlush Filled



Shipping 
And Storing 

Materials 
(Contractor)



•ASTM D-6690:

Type I - ASTM D1190

Type II - ASTM D3405

Type III – Low Modulus 

Type IV - Fed Spec SS-S-1401C 

FAA P 605-ASTM D-6690

State Specifications



• Drums-50 gals of Material

• 5 Gallon Pails 

• 29 oz. Tubes (6 per case)

• Store out of direct sun

Do not store in freezing 

temperatures or above 90˚F.

Keep  out of excessive humidity      



• Certification

• Owner Laboratory

• Outsourced Testing



Joint 
Sealant 

Installation 
(Contractor)
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Furnish and Install
Cleaning
Reservoir Cut
Initial Cut

* ACPA Relative Cost Study





http://www.clipartof.com/portfolio/patrimonio/illustration/retro-sandblaster-logo-1-216437.html






BACKER ROD
25% Larger than Joint
Cold Rod/Hot Rod
Closed Cell Backer Rod
Do Not Puncture Backer Rod-bubbling
Do Not Stretch Backer Rod





• Lubricant-Adhesive shall 
meet ASTM D2835

• Installation Above 32 F

• Install Sealant in 
Longitudinal Joint First

• Cut Longitudinal Joint in 
Center of Each Transverse 
Joint

• Install Transverse Joint 
Continuously Across

• Sealant Stretch Should be 
Less than 4 %

• Recess Sealant 3/16”



Sealant 
Acceptance 

(Owner)



Crafco 221   = 5.4 – 9.8 yrs
Crafco 231   = 6.4 – 9.5 yrs
Dow 888 SL = 12.8 yrs
Dow 888       = 13.9

232% to 348% Increase for 
Silicone







•Adhesive Failures
•Cohesive Failures
•% Damaged or Missing

When the Sealant is 
No Longer Serving 
its Intended Function



Router



•Design Joint Sealant System for the 
Expected Joint Movements

•Select a Joint Sealant Material and 
Backer Rod Appropriate for the 
Intended Purpose

•Ensure Proper Cleaning and 
Preparation– Clean, Dry and Bondable

• Inspect the Work and Verify its 
Acceptability



• How to Construct Durable Full-Depth Repairs in Concrete 
Pavements (FHWA-NHI-134207A)

• How to Construct Durable Partial-Depth Repairs in 
Concrete Pavements (FHWA-NHI-134207B)

• Proper Diamond Grinding Techniques for Pavement 
Preservation (FHWA-NHI-134207C)

• Proper Construction Techniques for Dowel Bar Retrofit 
(DBR) and Cross-Stitching (FHWA-NHI-134207D)

• Proper Joint Sealing Techniques for Pavement 
Preservation (FHWA-NHI-134207E)







Adding Longevity to 
Concrete Roads

Larry Scofield, IGGA/ACPA
3-30-23



Concrete Pavement Preservation
Original PMS 
Concept

Circle of Life



Why Concrete Pavement Preservation
Bellefontaine, Ohio  1925

2023= 132th Anniversary



Court Avenue is 130 Years Old



Concrete Pavement Preservation Guide



Grinding 
Concrete



Grinding Versus Milling

Grinding HeadStandard Milling Head



Damage from Milling ARFC of PCCP 

It Ain’t Easy



Diamond Blade Components

Core
Segment

Laser 
WeldGullet 

(slot)

Synthetic 
Diamond



Spacers Are Used To Separate the Cutting Blades

Spacer

Blade



How Blades Create the Corduroy Texture

Land Area



Why Blade Spacing is Important

Fins



60 Blades vs 52 Blades per Foot

60

52



Well Constructed Texture



Diamond Grinding Equipment



Frames on Diamond Grinder



Grinding Close to Barriers and Obstructions



Diamond Grinding Slurry

Slurry Recovery Failure

Slurry
Proper Slurry Recovery System

Poor Recovery



IGGA Best Management Practices 
for Slurry Handling



12 ft straight edge

Pass 1 Pass 3Pass 2 Pass 4

< 1/4 in/12 ft

Poor Match Between Passes

< 1/8 in/12 ft



Holidays

Typical Holiday
Curl & Warp

Feathering Holidays



Different Types of Full Depth Repair



Full-Depth Repair Use

Purpose
Restore Structure
Restore Ride
Used For

 Joint Deterioration
 Transverse Cracking
 Longitudinal Cracking 
Broken Slabs and Corner Breaks 



Repairing Cracking

Transverse Cracks

Longitudinal Cracks

Corner Breaks



Repairing Broken Slabs

Multiple Cracks



Repairing Joint/Crack Deterioration



Types of Distress That Cannot  Be Addressed

Excessive Pavement Deterioration

Extensive MRD (like ASR) Grade Issues Requiring Removal



What Is A Full Depth Repair



Full Depth Repair Process

 Identify and Mark Areas
Selection of Materials
Sawing Repair Boundaries
Removal Methods
Base Preparation
 Installing Dowels and Tie Bars
Casting and Finishing Slabs



Identify and Mark Repair Areas



6 Ft Minimum Width Requirement



Repair Boundary Determination



Materials





Sawing Repair Boundaries

Perimeter Cut

Pressure Relief 



Two Types of Longitudinal Joint Face



Sawing Procedure for Full-Depth, Transverse Cuts

 Set cut depth to fully reach slab bottom

— Nominal thickness plus 1/2 inch

 Saw toward any live traffic lane and avoid turning 
your back on traffic if possible (use spotter if 
necessary)

 If saw blade binds then use pressure-relief cut in 
patch area

 Determine if over-sawing is acceptable 

— OK if sawing over existing joint

— OK if sawing into shoulder

— Avoid if would weaken an adjacent traffic lane 

The rule of thumb is to set the depth to the nominal 
thickness plus 1/2 inch. 



Removal Methods



Pin and Chain



Torque Claw



Lateral Pressure



Vacuum Suction



Base Preparation



Restore, Grade, and Compact



Checking Perimeter Edges



Dowels and Tiebars

NOTE A: Tie bars are used 
only if the pavement joint 
was designed to be tied and 
then only if repair is full slab 
length or at least 15 feet 
long;



Handheld Drilling



Reference for Drilling

Base 
Referenced

Slab 
Referenced



Slab Referenced Drill



Boom Mounted Drills



Anchoring Dowel Bars or Tie Bars



Mixing and Insertion Procedure



Place Grout Retention Disk & Oil Bars



Preparing Longitudinal Joint and Installing 
Separator

 Use minimum 1/4-inch thick separator 
for repairs less than one slab length 
(typically 15 feet)

 Place only along longitudinal edges with 
existing concrete lane or shoulder

 Typical materials:

— Asphalt fiberboard

— Closed-cell polypropylene foam

 Cut to match depth and length of edge



Concrete Placement

 Place from chute to distribute

 Keep drop height below 3 feet

 Avoid excessive shoveling

 Consolidate with spud vibrator

— Stay vertical

— Do not drag through concrete

— Avoid touching dowels or 
rebar



Finish and Texture, Finish the Surface

 Only use well-maintained equipment

— Screed should be straight, true

— If mechanical, moving parts greased

 Coordinate timing closely with placement

— Fast-setting mixes less working time

— Don’t add water to help finishing

 Overlap edge at least 6 to 12 inches with 
screed

 Repeat 2 to 3 times if hand screeding



Using Skid Steer Screed



Texturing Repair Surface

 Match texture of concrete as close as 
possible

 Practical options (broom, tine)

 Consider:

— Direction of texture

— Distance between combs (for 
tining)

 Texture as soon as possible after 
finishing

— Apply with consistent pressure on 
tool 



Applying Curing Compound



Questions?



Means for Improving pH prior to Slurry 
Recovery and Disposal

Typical for grinding slurry
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