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Why Concrete Pavement Preservation
Bellefontaine, Ohio  1925



Court Avenue is 131 Years Old



You Need Strategies



Purpose of Concrete Pavement Preservation

Used early when 
pavement has little  
deterioration. 

 Repairs isolated 
areas of distress. 

 Repairs some 
construction defects.

 Manages the rate of 
deterioration. 



Portrayal of Pavement Performance
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Concrete Pavement Preservation
Original PMS 
Concept

Circle of Life
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Concrete Preservation Activities

Diamond Grinding or Diamond Grooving
Dowel Bar Retrofit
Joint Sealing or Resealing
Slab Jacking/Stabilization
Full Depth Repairs
Partial Depth Repairs
Longitudinal Crack Stitching
Buried Treasure



Concrete Pavement Preservation



Grinding 
Concrete



What Is Diamond Grinding

• Removal of thin 
surface layer of 
hardened PCC using 
closely spaced 
diamond saw blades

• Results in smooth, 
level pavement 
surface

• Provides a longitudinal 
texture with 
desirable friction and 
low noise 
characteristics
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Pavement Problems Addressed

Faulting/Roughness at joints and 
cracks
Built-in or construction roughness
Polished concrete - Increases friction
Unacceptable noise level
Blends patching/surface irregularities 
into a consistent, identical surface
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Milling Vs Grinding

Milling Head Diamond Grinding Head

Uses Carbide Bits to Impact 
Concrete

Uses Diamond Impregnated 
Blades to Grind Concrete

13,000 to 19,000 Carats of Industrials 
Diamonds

International Grooving and Grinding 
Association



Milling Vs Grinding

Original 
Texture

Joint Damage 
from Milling 
Machine

Diamond 
Grinding



It all Starts with Blades and Spacers
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Stacking a Diamond Grinding Head

Field Shop



Saw Blade
Segment

Saw Blade 
Core  0.105 

Spacer 0.105

0.125 0.125

Typical Conventional Diamond 
Grinding Blade  Configuration

Land  Area 0.085
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PC6004EC

PC4505

PC1505XL

Drawings Courtesy of Diamond Products

13.4’ to 17.9’ 

WT = 57,000 to 80,000 lbs. 

WT = 46,500 lbs. 

WT = 24,500 lbs. 

11.4’ to 13.4’ 

15’ 

International Grooving and Grinding 
Association

Typical Grinding Equipment





FULL CURB

CAPACITY

No driveway Adjustments



Gutter Capacity Unaffected



Maintain Curb Reveal



Manholes Do Not Require Adjustment



No Additional Work at Driveway Entrances



Intersections



Smoothness: US-45 West Bend WI 
– Pre Grind
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Smoothness:  US-45 West Bend WI 
- Post Grind
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Unacceptable Noise Level
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CA and AZ PCCP Noise Test Results 

Courtesy Paul Donavan

Twice As 
Loud



What is Next Generation Concrete 
Surface (NGCS)
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NGCS Construction

Positive Texture 
Removal

Grooved
34
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And Also on Tunnels Too!



Safety, Surface Texture and Friction

Increased macro-texture of diamond ground 
pavement surface provides for improved 
drainage of water at tire-pavement interface
Longitudinal texture provides directional 

stability and reduces hydroplaning (side-force 
friction). Grooves provide “escape route” for 
water trapped between tire and pavement 
surface
In Wisconsin, overall accident rates for 

ground surfaces were 40% less than for un-
ground surfaces over a 6-year period, 57% in 
wet  weather conditions

International Grooving and Grinding 
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Sealing and Resealing

Reservoir
Backer Rod

Sealant Nozzle



Each Operation of Sealing a Joint
-Percent of Total Cost For -

0%
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60%
70%
80%
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100%

Furnish and Install
Cleaning
Reservoir Cut
Initial Cut

* ACPA Relative Cost Study



Why Seal Joints and Cracks

Prevents Water from Entering the 
Subgrade:
 -Prevents subgrade erosion
 -Voids beneath the slab PCCP



Water Damage to Pavements



The Top Doesn’t Always Tell the Story



 Silicone
 Non Sag
 Self Leveling
 Rapid Cure

 Hot Pour
 ASTM 6690
 Type 1-4

 Compression Seal

Sealant Types



Silicone Joint Sealant Configuration 

 Recess min 1/8”- 1/2” Below 
Surface

 2 to 1 Ratio
 Tooling Required (non sag)

Non-Sag Self-Leveling



Hot Pour Joint Sealant Configuration

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

Beveled Joint

Recessed Flush FilledFlush Filled



Clean Isn’t an Option



Power Washing After Green Sawing



Intersecting Joints After Power Washing



Where Do Incompressibles Come From



Keep the Joints Clean During Construction



Installing Hot Pour Sealants



Crack Chaser Saw



What Happens When the Plate is Not Right



Summary
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



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



Its Not Only What You See From Above!



Replacing Vaulted and Shattered Slabs



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



Utility Cuts

6 to 12 inches 
rim of existing 
base

6 to 12 inches 
rim of existing 

base

PIPE

Utility cut and backfill



Repair Boundary Determination



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 
repair 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. 



Slab Removal 
(Pin and Chain)



Vacuum Suction



Restore, Grade, and Compact



Handheld Drilling



Base Referenced Drill



Slab Referenced Drill



Anchoring Dowel Bars or Tie Bars



Cleaning Hole



Mix and Place Bar Anchoring Materials



Mixing and Insertion Procedure



Insert Dowels and Tie Bars



Place Grout Retention Disk & Oil Bars



Placing and Complete a Full-Depth Repair

Step 4:
Saw & Seal Joints

Step 3:
Cure Concrete

Step 2:
Finish & Texture

Step 1: 
Place Concrete 



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



Audience Participation Time



Thank You

and

Visit Us on the Web

www.igga.net



All Machines are Not Created Equal in 
Terms of Effective Wheelbase
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Equipmnet Model Effective Wheel Base
PC5000, PC5000B, 

PC6000, PC6000EC, 
PC6004EC

13' 5" Retracted to 17' 11" Extended

Target PRM3800, 
PRM3804 12' 5"

  

Swing Frame Machines
Equipmnet Model Effective Wheel Base
PC150, PC1500, 

PC1504, PC1505XL 11' 6" Retracted to 13' 5" Extended

PenHall G38 13' 10" (?)
PenHall G50 13' 10" (?)

   
  

        

   

Fixed Frame Machines

  

Effective Wheelbase



ProVal Grinder Simulation Model  
Representations

Head Position = Lf / Wheel 
Base

Courtesy George Change



Depth Control Wheel Assemblies and 
Positions



Types of Slurry Disposal

• Most Cost 
Effective 
Approach

Shoulder Disposal

• Consists of Both 
Temporary and 
Permanent Basins

• Sometimes Can Be 
Located on Project 
Site

Settlement Basins

• Uses a Shaker, a 
Centrifuge, and a 
Vertical Clarifier

Brandt System

• Essentially 
Squeezes the 
Water Out to 
Separate Fines 

Filter Press

International Grooving and Grinding 
Association

Increasing Costs
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