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Introduction: What is Pavement Preservation?




What Is Pavement Preservation?

AProactive approach to managing pavement assets
AFocus:

AExtending pavement life
AMaintaining or restoring functional condition

AAccomplished 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 Keys and Benefits

AKeys to successful projects:
ARight pavement: few/limited structural problems or MRD
ARight time: before significant structural issues
ARight treatment: treatments target conditions
ARight installation: effective installation for performance
ABenefits:
AUser satisfaction (smoothness, safety, fewer disruptions)

A
A
A

AEnhanced sustainability

Reduced lane closure duration
mproved network conditions

_ong-term cost savings
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Major Preservation Treatments




Partial-Depth Repairs

ARemoval & replacement of shallow areas of deteriorated concrete
ADepth up to 1/2 of slab thickness

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

AGood candidates APoor candidates
ASpalling caused by incompressibles ADeterioration > 1/2 slab thick
AJoint deterioration caused by de- ASpalling due to working cracks or
icing chemicals dowel misalignment.
ASurface deterioration tied to poor AMaterials-related distress spalling

curing or finishing




Partial-Depth Repairs

ARange of repair materials
AConventional or high early strength concrete
AOther types of rapid-setting cements
APolymer-based materials
ABituminous materials

ASelection based on curing time, placement conditions, performance




Partial-Depth Repairs

AConstruction steps:

1. Marking of repair
boundaries

Concrete removal
Repair area preparation
Joint preparation
Bonding agent (if
required)

Repair material
placement

/. Curing
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PDR: Ensuring Success

ASuitable candidate projects
ARepair properly sized (all
deterioration removed)
AUse of durable materials
AProperly installed
AAchieving bond
AProper placement and
curing
APerformance: variable
depending on project &
Installation (up to 15+ years)




Full-Depth Repairs

AProven method of concrete pavement
preservation

AExtends to the full depth of the existing
slab

ACast-in-place
APrecast
AApplicable for:
AJointed concrete pavements

AContinuously reinforced concrete
pavements

AUtility cuts




Full-Depth Repairs

Best for addressing intermittent structural deterioration
Used 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*
* Stopgap

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



Full-Depth Repairs

ADesign and materials considerations
ARepair location and boundaries
AOpening time demands
ARepair material selection

AStandard PCC mix
AHigh-early strength PCC mix

AMixes with other rapid-setting
cements
AOpening strength requirements




Full-Depth Repairs

AConstruction steps:

1. Marking and sawing of repair
boundaries

Concrete removal

Repair area preparation
Restoration of load transfer
Treatment of longitudinal joint
Concrete placement and
finishing

Curing
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FDR: Ensuring Success

Visual

ASuitable candidate project - Dﬁle -
AProper sizing of repair W

ARestore load transfer system P =y
AUse durable repair materials

AEnsure proper placement,
finishing, and curing
Grout-retention

APerformance: Full-depth repairs —dskloptiona) ~
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Full-Depth Repairs

APrecast panels may also be used for full-depth repairs
ASeveral systems are available with similar installation steps:

Dowel bars drilled in existing slab Dowel bars fabricated in Precast panel using full dowel bar
precast panel retrofit installation




Dowel Bar Retrofit

Alnstallation of dowel bars across transverse joints or cracks

Almproves load transfer, reduces deflections, and corrects and
orevents faulting

ATypically 3 to 4 bars in each wheel path




Dowel Bar Retrofit

DBR in Service m Age at DBR “ Years after DBR
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Dowel Bar Retrofit

Nationwide
Use of DBR




Dowel Bar Retrofit

A No ASR, ACR, or D-cracking
A Structural Integrity

A Successful & Cost Effective When:
A LTE < 60 Percent
A Faulting > 0.1in. but <0.25 in
A < 10% Slabs with Multiple Cracks

PROJECT - A What is The Remaining Service Life
 SELECTION




Dowel Bar Retrofit

ASelection of Proper Candidates
AProper Dowel Bar Design and Layout
Key Factors for ACutting of Dowel Bar Slots
Success AProper Preparation of Dowel Bar Slots
AProper Placement of Dowel Bar Assembly
ASelection of Appropriate Material
ACareful Material Placement and Curing



Dowel Bar Retrofit

Side view End view
<4 Slot length _
/Cnmpressihle insert Slot width
Backfill
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Things to
Watch For

Dowel Bar Retrofit

Centerline

Good

Bad




Dowel Bar Retrofit
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Diamond Grinding (and Grooving)

ADiamond grinding

ARemoval of a thin layer of the
concrete surface

Almproves pavement smoothness,
surface texture, and noise
ADiamond grooving

ACreation of channels to reduce
potential for hydroplaning




Diamond Grinding

Ginirg Grinding
Head

13,000 to 19,000 Carats of
Industrials Diamonds

Milling L -
Head ‘

A R AL / l.

Uses Diamond Impregnated

o G L 8 v "'.'If-.: i Blades to Grind Concrete
Uses Carbide Bits to il i . Qriginal. -+
Impact Concrete ‘ s / < Texture




Diamond Grinding

PC6004EC

WT = 57,000 to 80,000 Ibs.

WT = 46,500 Ibs.

PC1505XL

WT = 24,500 Ibs.

11.46 to 13.40




Diamond Grinding

Pavement Problems Addressed

AFaulting Roughness at Joints and Cracks
ABuilt In Construction Roughness
Alncreases Friction on Polished Surfaces
Almproves Unacceptable Noise Levels

ABlends Patching/surface Irregularities
Into a Consistent Surface

ADrainage Modifications
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Smoothness:
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Smoothness:

US-45 West Bend WI
- Post Grind
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Diamond Grinding

CDG

NGCS




Diamond Grooving

Longitudinal Grooving Cuts
Narrow, Parallel Channels
Into Hardened Concrete
Pavement in the Direction of
Travel. Typical dimensions
are 1/8 in wide, 1/81 1/4 In
deep and spaced 3/4 in on

center.
Saw blade

thickness 0.75 in
0.1251in v
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0.125 in min.
0.25 in max.



Diamond Grooving

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

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

AGrooving I mproves Macrotexture
so tires interlock with the surface improving wet friction and
resisting lateral (sideways) slidingd especially useful on curves.

ADoes Not Improve Smoothness
ADoes Not Reduce Tire Pavement Noise



Diamond Grooving

Diamond Grooving
Equipment

e Diamond Grooving Head for
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Diamond Grooving
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Diamond Grooving

Highwayy Grooverr




Joint Resealing

AGoals
AReduce Infiltration of Moisture and Deicing Chemicals
APrevent Intrusion of Incompressible Materials

AVariety of Materials May be Used for Sealing

AFor Resealing, Usually Hot-poured Asphalt or Silicone
Sealant

AiSeal ingd vs AFillingo




Joint Resealing

Reservoir Design and Cutting

Rod
Unfilled Filled Filled Sealed Compression Seal
(open) (in single saw cut) (in reservoir cut) (in reservoir cut) (in reservoir cut)



Joint Resealing

Silicone
Non Sag
Self Leveling
Rapid Cure
______________________________________________________ Sealant
Hot Pour Types

Standard Modulus
Low Modulus

Compression Seal




Joint Resealing

FHWA Sealant Effectiveness Study

Is Sealant
Cost
Effective?
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Performance of Sealed and
Unsealed Concrete Pavement Joints

This TechBrief presents the results ofa notiorwide strdy of the efects of transverse
Jointzeaiing on perfarmance oiffiofnted plain concrate povernaent LPCF, This study
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aafection data were colfectad from 117 (i joint seat-

ing projects located in 11 stotes. Penformance of the pavement iest sections with
o ith the fors with

one armone iypes of sealed foints.
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‘The =aling of transverss contractiy
tiee throughout much of the
1s due io the common belied
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ond, . I alr far the Jodnt sealant matedal. This
id sealing transverss contraction joiots &
oot for betwesn 2 and 7 percent of the Inlbal construction
p=over, these sealed transwerse Joinis require resealing one
sthe service e of the pavement, leading 1o additonal
bor, materiak, operations, and lane closures.

Recently, several State departments of transportation. (D07Ts) have been
questloning comventional trans verss |aintsaiog and s=aling practices. Thess
agencies contend that the bensfie denved from s=aling do not offsst the coses

with the and upkeep of the sealant over the
life af the pavement. As a resuli, they have been experimenting with differ-
ent sawing and s=aling aleemattves, for example:
* Marrow unsealsd jolois, consisting of single saw cuts that are left un-
sealed.
Marrow filled joinis, corststing of single saw cuis that ane filled with
szalant that adberes to the sides and bottom of the saw cut.
= Marrow sealed |oints, consiting of single saw cuts that contam 2 nar-

row backer rod and sealant materal.

AASHTO New Design Guide
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Joint Resealing
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Joint Resealing

Need to Ensure that Depth of Sealant
Penetration Is Specified and Field
Verified




