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Introduction: What is Pavement Preservation?
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What is Pavement Preservation?

ÅProactive approach to managing pavement assets

ÅFocus:

ÅExtending pavement life 

ÅMaintaining or restoring functional condition

ÅAccomplished using a collection of preservation and 
rehabilitation treatments

A more recent definition:

Concrete pavement preservation is a strategy of extending concrete 

pavement service life for as long as possible by arresting, greatly 

diminishing, or avoiding pavement deterioration processes.
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Pavement Preservation Timing

5



Pavement Preservation Keys and Benefits

ÅKeys to successful projects:

ÅRight pavement: few/limited structural problems or MRD

ÅRight time: before significant structural issues

ÅRight treatment: treatments target conditions 

ÅRight installation: effective installation for performance

ÅBenefits:

ÅUser satisfaction (smoothness, safety, fewer disruptions)

ÅReduced lane closure duration

ÅImproved network conditions

ÅLong-term cost savings

ÅEnhanced sustainability
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Major Preservation Treatments
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Partial-Depth Repairs

ÅRemoval & replacement of shallow areas of deteriorated concrete

ÅDepth up to 1/2 of slab thickness

ÅFrequently used to address joint spalling and deterioration
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Partial-Depth Repairs

ÅGood candidates

ÅSpalling caused by incompressibles

ÅJoint deterioration caused by de-
icing chemicals

ÅSurface deterioration tied to poor 
curing or finishing
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ÅPoor candidates

ÅDeterioration > 1/2 slab thick

ÅSpalling due to working cracks or 
dowel misalignment.

ÅMaterials-related distress spalling



Partial-Depth Repairs

ÅRange of repair materials

ÅConventional or high early strength concrete

ÅOther types of rapid-setting cements

ÅPolymer-based materials

ÅBituminous materials

ÅSelection based on curing time, placement conditions, performance
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Partial-Depth Repairs

ÅConstruction steps:

1. Marking of repair 
boundaries

2. Concrete removal

3. Repair area preparation

4. Joint preparation

5. Bonding agent (if 
required)

6. Repair material 
placement

7. Curing



PDR: Ensuring Success

ÅSuitable candidate projects

ÅRepair properly sized (all 

deterioration removed)

ÅUse of durable materials 

ÅProperly installed

ÅAchieving bond

ÅProper placement and 

curing

ÅPerformance: variable 

depending on project & 

installation (up to 15+ years)

12



Full-Depth Repairs

ÅProven method of concrete pavement 

preservation

ÅExtends to the full depth of the existing 

slab

ÅCast-in-place

ÅPrecast

ÅApplicable for:

ÅJointed concrete pavements

ÅContinuously reinforced concrete        

pavements

ÅUtility cuts



Full-Depth Repairs

ÅBest for addressing intermittent structural deterioration

ÅUsed to maintain serviceability or prepare pavement for overlay

Candidate JCP Distresses

Transverse Cracking (M, H)

Longitudinal Cracking (M, H)

Corner Breaks (L, M, H)

Spalling (M, H)

Blowups (L, M, H)

D-Cracking / ASR Deterioration*

Candidate CRCP Distresses

Punchouts (L, M, H)

Deteriorated Trans. Cracks (M, H)

Longitudinal Cracking (M, H)

Blowups (L, M, H)

Construction Joint Distress (M, H)

D-Cracking / ASR Deterioration*

* Stopgap * Stopgap



Full-Depth Repairs

ÅDesign and materials considerations

ÅRepair location and boundaries

ÅOpening time demands

ÅRepair material selection

ÅStandard PCC mix

ÅHigh-early strength PCC mix

ÅMixes with other rapid-setting 

cements

ÅOpening strength requirements



Full-Depth Repairs

ÅConstruction steps:

1. Marking and sawing of repair 

boundaries

2. Concrete removal

3. Repair area preparation

4. Restoration of load transfer

5. Treatment of longitudinal joint

6. Concrete placement and 

finishing

7. Curing



FDR: Ensuring Success

ÅSuitable candidate project

ÅProper sizing of repair

ÅRestore load transfer system 

ÅUse durable repair materials

ÅEnsure proper placement, 
finishing, and curing

ÅPerformance: Full-depth repairs
are capable of an extended 
treatment life of 20+ years



Full-Depth Repairs

ÅPrecast panels may also be used for full-depth repairs

ÅSeveral systems are available with similar installation steps:



Dowel Bar Retrofit

ÅInstallation of dowel bars across transverse joints or cracks

ÅImproves load transfer, reduces deflections, and corrects and 
prevents faulting

ÅTypically 3 to 4 bars in each wheel path
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Dowel Bar Retrofit 

WSDOT 

DBR 

Performance



Dowel Bar Retrofit 

Nationwide 

Use of DBR



Dowel Bar Retrofit 

ÅNo ASR, ACR, or  D-cracking

ÅStructural  Integrity

ÅSuccessful  & Cost  Effective  When:

ÅLTE < 60 Percent

ÅFaulting  > 0.1 in. but < 0.25 in

Å< 10% Slabs  with  Multiple  Cracks

ÅWhat  is The Remaining  Service  LifePROJECT 

SELECTION



Dowel Bar Retrofit 

ÅSelection of Proper Candidates

ÅProper Dowel Bar Design and Layout

ÅCutting of Dowel Bar Slots

ÅProper Preparation of Dowel Bar Slots

ÅProper Placement of Dowel Bar Assembly

ÅSelection of Appropriate Material

ÅCareful Material Placement and Curing

Key Factors for 

Success



Dowel Bar Retrofit 



Dowel Bar Retrofit 
 

Things to 

Watch For

Good Bad



Dowel Bar Retrofit 



Diamond Grinding (and Grooving)

ÅDiamond grinding

ÅRemoval of a thin layer of the 
concrete surface 

ÅImproves pavement smoothness, 
surface texture, and noise

ÅDiamond grooving

ÅCreation of channels to reduce 
potential for hydroplaning
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Milling
Head

Original 

Texture

Joint Damage 

from Milling 

Machine

Diamond 

Grinding Grinding 
Head

Uses Carbide Bits to 

Impact Concrete

Uses Diamond Impregnated 

Blades to Grind Concrete

13,000 to 19,000 Carats of 

Industrials Diamonds

Diamond Grinding



PC6004EC

PC4505

PC1505XL

Drawings Courtesy of Diamond Products

13.4ô to 17.9ô 

WT = 57,000 to 80,000 lbs. 

WT = 46,500 lbs. 

WT = 24,500 lbs. 

11.4ô to 13.4ô 

15ô 

Diamond Grinding



Diamond Grinding

ÅFaulting Roughness at Joints and Cracks

ÅBuilt In Construction Roughness

ÅIncreases Friction on Polished Surfaces

ÅImproves Unacceptable Noise Levels

ÅBlends Patching/surface Irregularities
into a Consistent Surface

ÅDrainage Modifications

Pavement Problems Addressed



Smoothness:
US-45 West Bend WI 

ï Pre Grind
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Smoothness:  
US-45 West Bend WI 

- Post Grind
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NGCS Compared to CDG

CDG

NGCS

Diamond Grinding



Diamond Grooving

Longitudinal Grooving  Cuts 

Narrow, Parallel Channels 

into Hardened Concrete 

Pavement in the Direction of 

Travel. Typical dimensions 

are 1/8 in wide, 1/8ï1/4 in 

deep and spaced 3/4 in on 

center.

0.75 in

Saw blade 

thickness

0.125 in

0.125 in min.

0.25 in max.

19 mm

3.2 mm min
6.4 mm  max

Saw blade thickness
2.5 mm

Diamond Grooving



Diamond Grooving

ÅPurpose of Grooving  is to Enhance Safety and Provide Better 
Lateral Stability

ÅGrooving Creates Water escape paths  at the tireïpavement 
contact patch, which reduces water-film thickness, hydrodynamic 
pressure, and hydroplaning risk

ÅGrooving Improves Macrotexture and Directional ñTrackingò 
so tires interlock with the surface improving wet friction and 
resisting lateral (sideways) slidingðespecially useful on curves.

ÅDoes Not Improve Smoothness

ÅDoes Not Reduce Tire Pavement Noise



Diamond Grooving 

Equipment

Diamond Grooving Head for 

Cutting GroovesLongitudinal Grooves

Diamond Grooving
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Diamond Grooving

Å 20 % Reduction in Total Accidents

Å 50 % Percent Reduction in Fatal 

Accidents

Å 70 % Reduction in Wet Pavement 

Accidents

1972 California Highway Department Study



Diamond Grooving

Highway Groover Bridge Deck Groover Runway Groover



Joint Resealing

ÅGoals

ÅReduce Infiltration of Moisture and Deicing Chemicals

ÅPrevent Intrusion of Incompressible Materials

ÅVariety of Materials May be Used for Sealing

ÅFor Resealing, Usually Hot-poured Asphalt or Silicone 
Sealant

ÅñSealingò vs ñFillingò
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Reservoir Design and Cutting

Joint Resealing 



Sealant 
Types

uSilicone
uNon Sag
uSelf Leveling
uRapid Cure

uHot Pour
uStandard Modulus
uLow Modulus

uCompression Seal

Joint Resealing 



Is Sealant 
Cost 

Effective?

FHWA Sealant Effectiveness Study

AASHTO New Design Guide

Joint Resealing 



Percent of 
Total Cost 
For Each 

Operation of 
Sealing a 

Joint* 0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Furnish and Install

Cleaning

Reservoir Cut

Initial Cut

* ACPA Relative Cost Study

Joint Resealing 



Need to Ensure that Depth of Sealant 
Penetration is Specified  and Field 

Verified

Joint Resealing 


