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Why Concrete Pavement Preservation
Bellefontaine, Ohio 1925
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Design Life Vs Actual Performance
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Things to Remember About PMS and Concrete
Pavement Preservation

Photo Courtesy Amarjeet Benipal —- Caltrans



Cradle to Grave Management!

' ' Environment

Construction Traffic and
Maintenance

I Pavement \

: . Performance
Materials & Preservation Monitoring
Specification and Evaluation
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Typical Concrete Preservation Activities

« Diamond Grinding or Diamond
Grooving

« Full Depth or Partial Depth
Repairs (Gordy Bruhn)

 Dowel Bar Retrofit

Joint Sealing or Resealing
Slab Jacking
Longitudinal Crack Stitching
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Diamond Grinding

- » Removes
Faulting
> Improves Ride

T
I

> Impoves
Friction
> Reduces Noise




It all Starts with Blades and Spacers

Laser Weld

Gullet (slot)
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Typical Conventional Diamond Grinding Blade
Configuration

K— Land Area 0.090 (2.3 mm) |,
0.125 (3.2 mm) .

Saw Blade
Segment

0.125

Saw Blade
Core 0.105
(2.7 mm)

Spacer 0.110 (2.8 mm)
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The Spacers Create the Ridges (lands) in the
Corduroy Texture
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Diamond Grinding Equipment




The Grinding Operation (Urban)




Construction Inspection

Poor Match Between Passes

Y4, Max Deviation )
- 1/8” Between 12 ft straight edge

Passes

Pass 1\ | | “Pass 2 Pass 3 “ Pass 4




Percent Coverage (95%
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Slurry Contamment Vacuum

Diamond Grinding Slurry

Proper Slurry Recovery System

Slurry Recovery Failure
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Effectiveness of Diamond Grinding -
CALTRANS

STATE OF CALIFORNIA

DEPARTMENT of TRANSPORTATION
altrans

DIVISION OF
ENGINEERING SERVICES

MATERIALS ENGINEERING
AND TESTING SERVICES

OFFICE OF RIGID PAVEMENT
AND STRUCTURAL CONCRETE

5900 Folsom Boulevard
Sacramento, California 95819

THE EFFECTIVENESS OF DIAMOND GRINDING
CONCRETE PAVEMENTS IN CALIFORNIA

November 2004
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NGCS Site Locations in The USA




Urban Areas Issues
- Diamond Grinding -

Getting water and disposal of slurry
Difficulty in slurry disposal
Typically further Haul
May have to use treatment prior to disposal

Suburban level of expectation is more difficult-- grinding around
manholes water valves Interchanges
Business entrances




" Utility Adjustments
~are Optional




Manholes Do Not Require
Adjustment
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All\lCE Carbon sequestration is the
7
e removal or capture of carbon

Rate of Sequestrat|on dioxide from the atmosphere to

reduce atmospheric CO2

Decreases With Time oollution

» Rate of carbonation related to the square root of time

* Roughly 45% of carbonation over 50 years occurs by
Year 10

* Diamond grinding every 10 years will create a fresh
surface for carbonation

— Will more than double the amount of sequestered CO,

— Accounting for GHG emissions associated with grinding,
likely close to net zero

* Qverlaying concrete with asphalt will shut out

atmospheric CO, and terminate sequestration Courtesy of
Tom Van

Dam
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Engineering & Environmental Services



Dlamond Grooving!

Grooves in Marble

Streets in Asia Minor
Settled by the Greeks
in 8th Century BC.



iamond Grooving
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Caltrans Early Report and Test Results
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Splash and Spray Durability

ARFC Longitudinally Grooved PCCP

J———

March 2006 after 143 Days w/o
Rain
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Full-Depth Repairs

» “Workhorse” treatment

» Removal/replacement of concrete
pavement at deteriorated joints/cracks

» focus on workmanship

- Dowel bar installation

» Need for rapid opening times

- Accelerated materials

> Precast repairs




Full Depth Repair
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Full Depth Repair

May also need to:
Stabilize
Sub Base




Full Depth Repair




Installing Steel Dowels

- N
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Placing and Completing a Full
Depth Repair

- Step 1: 1 Step 2: - Step 3:
Place Concrete Finish & Texture Cure Concrete

Step 4:
Saw & Seal

International Grooving and Grinding Association 37
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Also need to:
Reseal Joints




Load Transfer Restoration

~ Placement of load transfer devices across
joints or cracks of existing pavements
~ Candidate projects e
»Poor load transfer (< 60 %) .
»Pumping
»Faulting
»Corner breaks




Sealing and Resealing
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= Sealant Nozzle
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Incompressibles!
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ong Term Performance of Sealants

LT P P Pa Il'l.lI|l e r_r] e r-‘l-t hfl a | rl T e ﬂ a ﬂ C e Time st Which 75% Effectivencss Level Was Reached, months *
i . Scalant Config- South
M ateria |5 f S HRP Joint F{ esea | Matcrial uation | Asizona | Colorado lowa Kentucky Carolina | Average
- Koch 9005 1 116 66 wd 156 63 99
. = . 9 - q
Experiment, Final Report - e s s -
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*  Times greater than 82 months are cxtrapolated 10 a maximum of 200 months




Sealant Types

Silicone
Non Sag
Self Leveling
Rapid Cure

Hot Pour
Standard Modulus
Low Modulus

Compression Seal




» Early Entry Sawing
- Walk Behind
» Wet Sawing
- Walk Behind
- Rider/Span Saws
» Dry Sawing
- Conventional Saws |
> Crack Chasing Saws



Crack Chaser Saw

Crack Chaser Saw '
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Sealant Removal Equipmen




Cleaning & Preparation Equipment

» Air Compressors
» Abrasive Blast Equipment >
» Water Blast Equipmen
» Air Blasting



Backer Rod Installation

Equipment
» Backer rods are manually installed using simple
tools. They typically consist of person or a cart
that is used to roll the rod out in front of the

manual insertion tool.




Silicone Sealant Installation Equipment

» Installation equipment
consists of an extrusion Pressure Hose
pump that sets in a pail
or drum. The material S
is then pumped through | ™"\ Hand
a high pressure hose to
the sealant wand and i G VL

application nozzle. C’//
f
‘ z




Compression Seal Installation
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Hot Pour Sealant Installation Equipment




Percent of Total Cost For Each Operation of
Sealing a Joint*
100% ¢

9% (— —+— — —
80% - —— —
% (— @ — @ —  —
60% E
50% E
40% E
30% E
20% E
10% E—
0%

" Furnish and Install
Cleaning

m Reservoir Cut

" Initial Cut

* ACPA Relative Cost Study



Clean Isn’t an Option




Slahb
Stabilization/




Slab Stabilization

Fill Void or Level Slab










Summary

e Concrete pavement preservation
works in all environments

e Based on traffic and schedule the
appropriate techniques and products
need to be selected




Concrete Pavement Preservation Tools

Pavement Preservation e e i
Checklist Series Tech Brief Ch;c‘kl‘ist ;or::s ‘
. Q) PAVEMENT PRESERVATION HOW:
GUIDE TO m Joint and e : ARIZONA, TEXAS, UTAH, AND @ Full-Depth
. oot oy Adchlion NEW MEXICO :
CONCRETE OVERLAYS of Porland e Portand
of Portland PesauRion How Portland
- FOURTH EDITION Cement s (EDC-) vt Cement
Concrete Concrete
Pavements , Pavements
Tech Brief
Pavement Preservation ) PAVEMENT PRESERVATION HOW:
Checklist Series - DELAWARE, MARYLAND, NEW
————— e JERSEY, AND PENNSYLVANIA Pavement Preservation
@ Di d EDC-4 PEER.TO-PEER EXCHANGES Checklist Series
lamon PAVEMENT INTRODUCTION
Grinding _ e @ Cross-
of Portland . < ; e ey it Stitching |
L Cement BACKGROUND for Portland
Concrete s Cement
Pavements Concrete
Pavements
Pavement Preservation
Checklist Series
P-v.m.m.l’rmflon
@ Dowel-Bar e Checklist Series
i PAVEMENT PRESERVATION
Retrofit for HOW: GEORGIA, ALABAMA, AND @ Longitudinal
— Portland SOUTH CAROLINA .
C t EDC-4 PEER-TO-PEER EXCHANGES Diamond | |
Cement [ —— i g Grooving
P°"°'e et of Portland
avements Cement
Concrete
Pavements

Pavement Preservation
Checklist Series

Partial-Depth

Repair of
IOWA STATE UNIVERSITY
Institute for Transportation Technology Center C Portland
Cement ssesspeo

Pavements

e
partcutarty under bridges where the imestone canrol dry out
recyeling (MIR): Trvs Yeatment i not commondy used I Tese.

Cold in-place recyciing (CIR): This ieatment i not commanty
e states AGan The states expressad interest, Dul NCHNAG E3aFSNG the
traatment is achvely beng developed




Questions? £
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