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National Ready Mixed Concrete Association

National Trade Association — Established in 1930

 HQ in Alexandria, VA

1,400+ Member Companies

NRMCA Represents ~75% of North American Ready Mixed Production

Mission - Serve Industry and Partners Through:

e Compliance and Operations

: : lnterested i /eoa/fz/}y a member?
e Engineering

Visit: www, nrmea aﬁvg//f(am/a/‘&@%/

e Government Affairs

 Local Paving: Pave Ahead™ Initiative

e Structures and Sustainability: Build With Strength™ Initiative



https://paveahead.com/
https://buildwithstrength.com/
https://www.nrmca.org/membership/

Your Instructors Today...

« Ken Justice, P.E.
—NRMCA Local Paving, Midwest Region
—31 Years in Practice
—Civil Design & Pavement

 Brian Killingsworth, P.E.
—NRMCA Local Paving, Division Head
—28 Years in Practice
—Pavement Design, Materials, Construction, Forensics

More /}(faﬁmb‘/w( at paveakead, aa/{(/&;,opaﬁtq/



https://paveahead.com/experts/

Thank you to the NRMCA 2020 Super Sponsors




NRMCA Disclaimer

» This presentation has been prepared solely for information purposes. It is intended
solely for the use of professional personnel, competent to evaluate the significance
and limitations of its content, and who will accept full responsibility for the application
of the material it contains. The National Ready Mixed Concrete Association and any
other organizations cooperating in the preparation of this presentation strive for
accuracy but disclaim any and all responsibility for application of the stated principles
or for the accuracy of the content or sources and shall not be liable for any loss or
damage arising from reliance on or use of any content or principles contained in this
presentation.

* Unless otherwise indicated, all materials in this presentation are copyrighted to the
National Ready Mixed Concrete Association. All rights reserved. Therefore
reproduction, modification or retransmission in any form is strictly prohibited without
the prior written permission of the National Ready Mixed Concrete Association.

 ©2015 National Ready Mixed Concrete Association.
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Instructions

* Webinar is being recorded and posted at paveahead.com/education/.

e Everyone is muted.

* Type questions in the question box.

 Download the handouts in the GoToWebinar control panel.
 Credit for course:

— Based on attendance.
— Survey (Quiz) — In follow-up e-mail, not required, but encouraged.
— Attendance Certificate — In follow-up e-mail 1 hour after webinar.

— AIA members — Attendance registered with AIA-CES if AIA number provided.


https://paveahead.com/education/

About the Course

Learning Units (LU) or Professional Development Hours (PDH)
o AIA-CES CSP101: 1.0 LU|Elective (1.0 Hour) | 1.0 PDH for Engineers

e Learning Objectives:

—Understand the appropriate maintenance and repair methods for concrete
pavements in streets or parking lots.

—Recognize the difference between early preventative maintenance versus
more costly repairs at a later date.

—Understand the importance of proper load transfer between concrete slabs.

—Learn the basics of bonded and unbonded concrete overlays.



* Parking Lot & Street Maintenance * Rehabilitation Techniques (continued)

— Parking Lot Cleaning and Restriping — Crack Cross Stitching

— Slab Replacement & Stabilization — Diamond Grinding

— Crack Sealing — Joint & Crack Sealing

— Pavement Sealers — Bonded Concrete Overlays

— Unbonded Concrete Overlays
e Rehabilitation Overview
e Questions & Answers
* Rehabilitation Techniques
— Partial Depth Repairs
— Full Depth Repairs & Utility Cuts
— Dowel Bar Retrofit



What Do We Call It?

It’s a Bit Confusing...

Resurfacivg

Primarily referred +o as Maintenance and Rehabilitation (M&LR)




ldentifying Concrete Pavement Distress




Understand Maintenance & Rehabilitation Types




Understand How to Apply M&R




Parking Lot and Street Maintenance

Typical Maintenance Activities for Parking Lots and Streets



Typical Concrete Parking Lot & Street Maintenance

Lot Cleaning and Restriping
e Crack Sealing and Spall Repalr

o Slab Replacement or Stabilization
—Drainage Restoration From Depressions

— Correct Subsurface Erosion From Pumping

. o Crack Sealing — An Example of What NOT To Do!
o Surface Restoration (Milling)

 Joint Resealing (if Joints are Sealed)

 Joint Load Transfer Restoration (Heavy Use Settings)



Parking Lot and Street Maintenance

Parking Lot Cleaning and Restriping



Concrete Cleaning (Pressure Washing) and Restriping

No Definitive Rules

Good to Maintain Appearance

Consider Safety (Lighting, Slip Hazards) | & o

Removing QOils, Deicers, and Other
Assailants Improves Durability

Source: Pressure Washing Corpus Christi

16
Source: www.parkinglotstripingorlando.com



Parking Lot and Street Maintenance

Slab Replacements and Slab Stabilization



Remove and Replace Poorly Performing Areas




Slab Stabilization: Slab Jacking or “Mudjacking”

Residential Slab Stabilization Example



Parking Lot and Street Maintenance

Crack Sealing



Some Common Types of Cracking

Structural Cracking
(Widened)

Hairline Cracking
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Structural Cracking (Spalled)



Crack Repair: Determining What to Fix

Fill with Epoxy, Grout, etc.



Crack Sealing or Filling

Crack Widening and Filling

Source: masterconstruction.com

=AWED FEALANT REZERNVOIR

" ~— BACKER
FOD

Crack Widened and Filled

23 Source: Sherwin Williams Detail for One Type of Widened Crack




Crack Bonding

 Structural polyurethane, bonds the crack with “micro-doweling.”



Parking Lot and Street Maintenance

Concrete Pavement Sealers



Concrete Pavement Sealers: Why & What

 Why Use a Sealer?
— Address moisture intrusion (surface & joints),

— Reduce deterioration due to freeze-thaw and/or de-
Icing salts,

— Provide staining resistance,

— Slow mold and mildew growth and efflorescence
formation.

 What Types of Sealers are Available?

— Penetrating Sealers (silanes, siloxanes, silicates,
siliconates, soy methyl esters, combinations —
“hydrophobes”)

— Surface Sealers (acrylic-resins, epoxies,
urethanes)
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Rehabilitation Overview

Concrete Pavement Maintenance and Repair (Rehabilitation)



“The Ultimate Question!”

How do we maintain pavements that have carried traffic
loadings many times In excess of their design lives?




CPR = Concrete Pavement Restoration

 CPR s first level of response for concrete pavement deterioration
—Least costly
—Best return on investment
—Least service disruption
* Used early when pavement has little deterioration
—Typically conducted at 10 to 15 years
—Repairs isolated areas of distress

—Repairs some construction defects

e Goal Is to Manage the Rate of Deterioration
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Rehabilitation Timing

Restoration ($)
Resurfacing ($9%)

<<
S

Y

1struction ($$9)

Min. Acceptable Rating

Structural/Functional
Condition

Age or Traffic
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Pavement Condition




CPR Techniques

e Most Common
—Partial Depth Patching
—Full-Depth Patching
—Dowel Retrofit

 Other Techniques
—Cross Stitching
—Diamond Grinding
—Joint Cleaning / Sealing
—Concrete Overlays



CPR Techniques

Partial Depth Patching



Partial-Depth Patching

e Purpose
—Repair surface distresses
—Reestablish joint reservoir

« Used for:
—Mid-slab surface spalling
—Joint spalling
—Severe scaling



Partial Depth Repairs

« Repairs deterioration in the top 1/3 of the slab.

* Generally located at joints, but can be placed anywhere surface
defects occur.




Partial Depth Repair Steps

1. DETERMINE REPAIR BOUNDARIES

—Find unsound concrete
—Mark area for removal

“Sounding” with hammer or chain Marking area for
removal



Partial Depth Repair Steps

2. REMOVAL OF CONCRETE
a) Sawing and chipping.
e Break concrete using a light pneumatic hammers no heavier than 30 Ib.
» Spade bits are preferable to gouge bits for control of chipping.

 Chip the area until sound and clean concrete along the entire bottom of
the repair is exposed.

* The depth of the repair should not exceed about one-third the pavement
thickness.

e If more chipping is necessary to find sound concrete, or dowel bars are
exposed, switch to a full-depth repair.



Partial Depth Slab Repair

Saw cut T/3 max —
Fhip away deteriorate material

*To permanently repair localized failures that
are limited to and do not extend deeper than
1/3 the thickness of the slab



Partial Depth Repair Steps




Partial Depth Repair Steps

2. REMOVAL OF CONCRETE
b) Carbide milling

—Milling machines with 12 in to 18 in wide cutting heads have proven efficient
and economical, particularly when used for large area.

—The milling machine must have a mechanism that will stop penetration of
the milling head at a preset depth to protect dowel bars.

—Milling machines can operate either across lanes or parallel to the
pavement centerline.

—Milling across lanes is effective for spalling along an entire joint.



Joint Milling Technique



Milling a Deteriorated Longitudinal Joint

CPR In 1991 2011



Partial Depth Repair Steps

3. CLEAN REPAIR AREA

Clean repair area by Alir blasting to remove dust
sandblasting or high- and sandblasting residue
pressure water blasting



Partial Depth Repair Steps

4. PREP REPAIR AREA

A compressible insert reforms the Apply a bonding agent
joint or crack and keeps the new (cementitious grout) in a thin even
repair from bearing on the coat. The contact time should not

adjacent concrete. exceed 60 minutes.
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Partial Depth Repair Steps

5. PLACE, FINISH, CURE CONCRETE
e Place concrete in small batches

—Shovel into area
—Vibrate for consolidation
—Trowel patch OUTWARD towards walls of patch
e Curing important!
—Apply a liguid membrane-forming curing compound

—Can place mat/plate over patch

e Seal joints to protect repair



CPR Techniques

Full Depth Patching



Full-Depth Patching

Femove Deterioration and
Feplace with new Concrete

e Purpose
—Restore structure
—Restore ride

e Used for
—Joint/crack deterioration
—Transverse & longitudinal cracking
—Broken slabs & corner breaks
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Full Depth Repairs

* Repairs distresses greater than 1/3 the slab depth.

e Consists of removing and replacing at least a portion of the
existing slab to the bottom of the concrete.

Completed Patch

Patch under
Construction

\\\\.é.....




Selecting Repair Boundaries

e Repair Dimensions

—Minimum dimensions
e Use lane-width repairs

e Length > 6 ft
—Maximum joint spacing

« 15 ft (plain PCC)

30 ft (reinforced PCC)

 Jointing Guidelines
—Minimum 6 ft between patch joint and original joint
—Remove minimum 2 ft into adjacent slab to avoid dowels

» —Go0 beyond deterioration



Sawing Boundaries

e Use diamond bladed saws
e Saw through the joints so base of blade reaches boundary
* |solate transverse, longitudinal and shoulder

* Provide pressure-relief cut within patch if saws bind



Slab Removal

e Lift Out

—Pin and chain
—Claw



L
Lift-Out Method: No Single Method!

Source: American Concrete Pavement Association



Preparing Patch Area

 Add and compact new subbase material if necessary
e Use vibratory plate compactors
e Drain rainwater as necessary




Doweling Patches

 Drilling Recommendations

—Dowel holes drilled on 12-inch centers across the joint }:@E
face at mid-depth of the slab E:‘:
—Dowel holes drilled slightly larger than dowel diameter =:

(1/8 inch larger)

—Use frame-mounted gang drills (no hand drills or drills that
rest on base)

—Hole location may be moved by + 1-inch to avoid existing
reinforcing steel

e Install Dowels



Dowel Drilling Machine

Note: Wear your hard hat
or someone might photoshop
a pink one on you!
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Load Transfer Provision

Dowel Bar Placement

Grout-retention Existing slab
disk (as directed)\

Repair area

Al

|| \% L \ /\\ \%
////\\\\ Z\ \g//\\\\ ////\\\\ ZON\
Subgrade Sail




Preparing Longitudinal Joints

e For long patches
—> 60 ft long

—Drill and anchor tie bars or wiggle bolts

e For short patches
—< 60 ft long

—Place bond breaking board



Placing Concrete

 Distribute evenly

e Avoid excessive shoveling

 Vibrate uniformly

—Use vertical penetrations of vibrator

—Do not drag!!



Finishing Patch

e Texture soon after finishing

— Texture similar to surrounding concrete surface

 burlap drag or tine (match spacing)
* Do not delay curing
—Apply curing compound evenly
—Pigment is helpful to see coverage

—Insulation mats useful for:
» Accelerating strength gain

e Cold temperatures

—Place polyethylene between patch and insulation
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Precast Panel Option

Full Depth Repair

e Less Impact on travelling public

—Reduced user delay costs used to justify increased costs (3x conventional
patching)

e Lane closures limited to 8 hour window
—Interstate-676, Philadelphia (2010)




CPR Techniques

Special Case of Full Depth Repair: Utility Cuts



Utility Cuts in Concrete Pavements

e Sometimes it IS necessary to cut trenches in some concrete
pavements in order to repair or install utilities.

e Experience has shown that it is best to repair or restore concrete
pavements with concrete, similar to a full-depth repair.

* Proper utility cut restorations, constructed even with the
surrounding pavement, provide a smooth transition that can
withstand traffic loads without future settlement.

Source: American Concrete Pavement Association



L
The Steps to a Proper Utility Cut

* Plan the utility cut location, size, and shape.
 Make the necessary cut(s) in the concrete slab.
 Remove the concrete.

» Excavate the subbase and/or subgrade.

* Repair, upgrade, or install the utility.

« Backfill and compact or place flowable backfill.
o Install dowels, if necessary.

 Place, finish, texture, and cure the new concrete surface course
(high-early strength may be necessary).

* Place joints and seal (if required).

« Open to traffic after sufficient curing.

63
Source: American Concrete Pavement Association



Common Utility Cut Details

* A full-depth cut should be made at any utility cut boundary that is not an existing joint for thicknesses of 7 inches
and greater.

** For pavements thinner than 7 in. utility cut boundaries that are not at an existing joint should be cut to a depth of
about one third of the slab thickness and the remainder of the depth removed with a jackhammer.

*** Some agencies have had success with up to a 2 ft layer of natural soil above the backfill but below the restored
concrete pavement surface course.
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Source: American Concrete Pavement Association


https://wikipave.org/index.php?title=Utility_cuts

CPR Techniques

Dowel Bar Retrofit
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Dowel Bar Retrofit

IF YouD CAVIRIED
AS MANY LOADS AS f+
IT HaS YouD BE § .
SHOWING YOUR
AGE, TOO,
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also known as Load Transfer Restoration



Load Transfer

 Ability of a joint or crack to transfer a wheel load from one side to
the other

e Accomplished through:
—Mechanical devices (dowel bars)
—Aggregate interlock

—Foundation support

» Load transfer efficiency (LTE)
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Concrete Pavement
 Slab
Aggregate Subbase (as needed)
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 Slab
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Dowel bars at transverse joints are 
NOT
 required but may be used at discretion of Engineer
.
Concrete pavement thickness 
primarily based on soil and loading (traffic) conditions
.
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Poor Load Transfer

0% Load Transfer

—— Direction of Traffic

Approach Slab Leave Slab

 What distresses are the result of poor load transfer?
— Pumping
— Faulting
— Corner Breaks
— Mid-panel cracks that develop can break down and
deteriorate because of poor load transfer across the crack
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Proper Load Transfer

100% Load Transfer

Approach Slab I ] Leave Slab




Causes of Poor Load Transfer

 Absence of load transfer devices
e Failed load transfer devices

e EXxcessive crack/joint opening

« Poor pavement drainage

e Erodible base



Results of Poor Load Transfer

Pumping is caused by poor load transfer, when water infiltrates
through joints or cracks and softens the underlying materials.

If there is poor load transfer, as traffic loads pass over the
joint/crack, the slab depresses, causing the water/fines mixture
to be “pumped” up through the joint or crack

‘{K



Results of Poor Load Transfer

Transverse Joint Faulting



Results of Poor Load Transfer
Corr)er Breaks




Results of Poor Load Transfer

Deteriorated Mid-Panel Cracking



Load Transfer Restoration

e Definition:

Installation of mechanical devices In
an existing pavement to restore load
transfer

e Suitable for transverse joints or cracks
e Should last for the remaining life of the pavement
e Can cost less and create less traffic disruption than a full-depth repair



Dowel Bar Assembly

2.5 to 4 inches (typ)

-~

Y, inch side
clearance (min)

Saw cut As required

End view

18 in (centered on joint)

|< _ Ya inch form
filler joint

Expansion cap

(required each end—
Y4 inch expansion)

1.5iIn

metallic chair : :
. Side view




Material Selection

* Load transfer devices
—Dowel bars - currently recommended by the FHWA

—Other repairs not as successful (I-beams, double-vee, figure eight, and
plate-and-stud devices)

* Repair (filler) materials
—Portland cement concrete (PCC)
—Rapid-setting proprietary materials
—Polymer concretes

—Epoxy-resin adhesives



Load Transfer Devices

Dowel Bars

Note the chairs, end
caps, and joint filler
attached to the
dowel

The photo on the right shows a close

up of an end cap. Note the dimples

that prevent the dowel from sitting

against the end of the cap (which

. would prevent movement)




Dowel Slot Alighment

* Must always be parallel to Correctly Aligned  Incorrectly Aligned
centerline Dowel SlotsCentelrline Dowel Slots
* New channels must be cut so TTIRITIR ]
il Il

at least one-half of dowel can
be on each side of the joint or

crack %HH/\\\/HT
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Slot Creation

e Diamond-bladed slot cutting machines

— Ganged saw blades for multiple cuts

» Slots parallel to pavement centerline

 Slot dimensions
—Length: Varies, typically 3 ft for 14” dowel bar
—Width: Typically 2 — %"

—Depth: ¥2” below dowel



Slot Creation

Slot Cutting Machine

Note the three sets of saw blades on the front of the
machine. A production rate of 500 to 2,500 bars per day can
be expected with a production saw.



Slot Creation
Close-Up of Sawblades



Slot Creation

Slot Sawcuts

New slot cutting
equipment can make
these six sawcuts In
about 90 seconds



Slot Creation
Slot Cutting with Milling Machine - Not Recommended

-

For comparison, this photo shows the creation of individual
slots with a carbide milling machine. These devices are not
recommended because they can not provide a consistent slot
width, they are slower, and they spall the sides of the slot.
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Slot Preparation

Material Removal

« Remove the concrete wedge In pieces

e After removal, flatten the bottom of the slot so the dowel
bar can sit in a level plane

 Use a hammerhead mounted on a small jackhammer
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Slot Preparation

Material Removal

OR a skilled worker on a large jackhammer



Slot Preparation

Sandblasting THEN Airblasting
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Slot Preparation

Cleaned Slot



Slot Preparation

Caulking of the Joint or Crack

o Caulk the joint or crack in the
slot to prevent intrusion of
any patch material that might
cause a compression failure.

e Sealant should not extend %"
beyond the joint because
excessive sealant will not

allow the repair (filler)
material to bond to the sides

of the slot.
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Dowel Bar Placement

91



Dowel Bar Placement



Repair Material Placement

e Mix material in small quantities
—Generally 3/8” top size aggregate
—Do not re-temper mix
 Totally encase dowel bar with material
* Provide effective consolidation

—Small 1” spud vibrator

—Do not contact dowel bar



Repair Material Placement

Backfilling




Repair Material Placement
Consolidation and Finishing

Make sure not to overwork the repair



Final Steps

e Curing

» Re-establish joint reservoir (sawcut)
e Diamond grinding

 Joint sealing

Depending upon the type of repair material, the pavement
may be opened to traffic in as little as a few hours.
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Key Factors For Success of Dowel Repair

e Selection of proper candidates

* Proper dowel design and layout
e Cutting of dowel bar slots

e Proper preparation of slots

* Proper placement of dowels

o Selection of appropriate material

o Careful material placement and curing



CPR Techniques

Crack Cross Stitching



Crack Cross Stitching

« Used for longitudinal cracks only
* Not appropriate for transverse/moving cracks

e Operation comprised of:
—Drilling holes
—Inserting tie bars
— Grouting with low shrink material



Crack Cross Stitching




CPR Techniques

Diamond Grinding



Diamond Grinding

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




Diamond Grinding

Benefits

e Restores smoothness

e Improves friction

* IMpProves Cross slope

 Reduces noise
e Short closures: re-open lanes as needed
« No equipment encroachment into other lanes (can do just one lane)

 Does not affect overhead clearances



Diamond Grinding Applications

* Long-term application
— Concrete pavement with roughness/texture problems

—Frequently performed with other CPR techniques
 Full Depth Repairs
* Dowel Bar Retrofit

e Cross Stitching
« Short-term application

—Used alone on structurally deficient pavements as reliable short-term (< 5
yrs) solution to optimize condition of pavement network



Diamond Grinding

Construction Considerations

 Mobile single lane closure

e Conduct grinding parallel to centerline

* Multiple passes per lane
—Maximum overlap of 2 inches

—Maintain cross slope of adjoining passes

—Minimize drop-off

e Slurry removal



Diamond Grinding

Cutting Head Specifications

e Diamond blades mounted in series on cutting head
e Cutting head width from 48 to 50 inch
e Spacing of 50 to 60 blades per foot



CPR Techniques

Joint and Crack Sealing



Joint & Crack Sealing

e Purpose
—Protect rehabilitated pavement
o Used for:
—Replace ineffective sealant
—Minimize moisture infiltration

—Minimize incompressible infiltration
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Joint Sealant Reservoirs

Three Basic Sealants

Backer
Backer Rod

Rod

Hot-pour as filler Hot-pour Sealant Silicone Sealant
(in single saw cut) (in reservoir cut) (in reservoir cut)
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Joint and Crack Sealing

 Minimizes water & incompressible materials into pavement system

e Reduces:
— Subgrade softening Sealant Q
—Pumping Nozzle\-o
—Erosion of fines
— Spalling

%

/

Reservoir/

Backer Rod



Five Steps to Resealing

1. Removing the old sealant
2. Shaping the reservoir
3. Cleaning the reservoir




Five Steps to Resealing

4. Installing the backer rod
5. Installing the sealant




Nebraska Success Story







CPR Techniques

Concrete Overlays



Concrete Overlays




Concrete Overlays

o Used extensively across the United States to extend pavement
service life (8,000,000 square yards in 2013!)

e Can be designed for a service life of 10 to 40 or more years.

e Can be constructed rapidly and with effective construction traffic
management.

« A wide variety of concrete overlay applications for a wide range of
pavement conditions.



Rehabilitation Timing

Restoration ($)

A

.
>

(Resurfaci ng ($$))
|

Reconstruction ($$%)
- I

.
>

Min. Acceptable Rating

Structural/Functional
Condition

Age or Traffic



National Concrete Overlay Database

 Many examples of successful PCC
overlay projects.

e Consult the National Overlay Explorer
App on the ACPA website.

http://apps.acpa.org/apps/Overlaypass.html
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System of Concrete Overlays

Concrete Overlays

Bonded Overlay System

Unbonded O

verlay System

Bonded Bonded Unbonded Unbonded Unbonded
Bonded Concrete Concrete Concrete Concrete Concrete
Concrete Overlay of Overlay of Overlay of Overlay of Overlay of
Overlay of Asphalt Composite Concrete Asphalt Composite
Concrete Pavements Pavements Pavements Pavements Pavements
Pavements
_'? - '-l-—l'

Bond is integral to design

Old pavement is base




Streets & Roads: Guide to Concrete Overlays, 3rd Ed.

* Overview of Overlay Families
* Overlay types and uses

Third Edition May 2014 e Evaluations & Selections

« Six Overlay Summaries

* Design Section

* Miscellaneous Design Detalls
e Overlay Materials Section
 Work Zones Under Traffic

« Key Points for Construction

» Accelerated Construction

» Specification Considerations

* Repairs of Overlays
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Guide to Concrete Overlays of Asphalt Parking Lots

Minor Update April 2020

Upcoming NRMCA Webinar:
Thursday, May 14, 2 — 3 p.m. Eastern

Concrete Overlays of Existing Asphalt Surfaced Streets and Parking Lots




More Tools: ACPA WikiPave




NRMCA Resources

How Can We Assist You for Free?



PAVE df AH EAD Paving Projects Meet the Experts Resources Education Videos s
UHABLE SUSTAINAULE CONCRETE

THERE'S A BETTER WAY TO PAVE.

IT'S CALLED CONCRETE.

FREE PROJECT ASSISTANCE >

e

e,
'



https://paveahead.com/
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Pave Ahead™
Concrete Pavement Design Center



https://paveahead.com/register/

Pave Ahead™ Design Center

* Design and Jointing recommendations and reviews for FREE

o Cost comparisons including life cycle costs
o Specification review
 Ready mixed products:

— Conventional concrete (full depth and overlays)
—Pervious concrete

—Roller compacted concrete

—Cement slurry for full depth reclamation (FDR)
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https://paveahead.com/register/

S e
Local Paving Division: State and Regional Assignments



Local Paving Division: State and Regional Assighments




 More NRMCA Concrete Pavement professional development:
— Each Thursday beginning at 2:00 pm EDT /@00/‘64)@}6’ aua/fﬁ//e 0‘0/4 /Mw/aa@ wei/}mm’/

— May 14 Concrete Overlays of Existing Asphalt Surfaced Streets and Parking Lots
— May 21 Concrete Trail Design

« NRMCA Concrete Buildings Webinar Series: buildwithstrength.com/education/

— Each Wednesday beginning at 2:00 pm EDT
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https://paveahead.com/education/
https://buildwithstrength.com/education/

« More NRMCA Concrete Pavement professional development:

— Each Thursday beginning at 2:00 pm EDT

— May 28 Designing Pervious Concrete y
— June 4 Specifying Pervious Concrete ’D@MW“‘? 60’(0/%@ //e///m/‘ fe/*/e@,
— June 11 Installing Pervious Concrete

— June 18 Maintenance Guidelines for Pervious Concrete

e Portland Cement Association Webinar Series: www.cement.org/events/pca-infrastructure-webinar-series

— Each Wednesday beginning at 9:00 am EDT /@oaﬂaf}y& avallabls /""/"@Wz’“‘f w&g/;m%,‘/
— April 22 Full-Depth Reclamation with Cement

— April 29 Lightweight Cellular Concrete for Geotechnical Applications

— May 6 Roller-Compacted Concrete Pavements

— May 13 Cement Stabilized Subgrade Soils
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— May 20 Cement-Based Water Resource Applications


https://paveahead.com/education/
https://www.cement.org/events/pca-infrastructure-webinar-series

PAVE ltf AH EAD Paving Projects Meet the Experts  Resol
UBABLE SUsTAINANLE CONECRETE

THERE'S A BETTER WAY TO PAVE.

IT'S CALLED CONCRETE.

FREE PROJECT ASSISTANCE >

e

e,
'



https://paveahead.com/education/
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L
Questions??

Sending a BlG thank you to our essential
construction personnel and other fromtline
workers here at home and across the

globel!!





