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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:

• Compliance and Operations
• Engineering
• Government Affairs
• Local Paving: Pave Ahead™ Initiative

• Structures and Sustainability: Build With Strength™ Initiative

Interested in becoming a member?
Visit: www.nrmca.org/membership/

https://paveahead.com/
https://buildwithstrength.com/
https://www.nrmca.org/membership/
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Thank you to the NRMCA 2020 Super Sponsors



4

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/.

• 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/
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About the Course

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

• Learning Objectives:
– What is pervious concrete and how is it used?

– How does pervious concrete contribute to sustainable construction?

– How do you design a pervious concrete system?

– How does pervious concrete perform in the winter?

– How do you maintain pervious concrete?

– How much does it cost?
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Today’s Presenter

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

• NRMCA Certified Pervious Concrete Craftsman

More information at paveahead.com/experts/

https://paveahead.com/experts/
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Agenda

• Welcome, introductions

• What You Need to Know About Pervious Concrete
– Basic Definitions
– Uses
– Regulations
– Environmental

• Pervious Concrete Mixtures & Production
– Mix Basics

• General Design Principles
– Pavement Types/Uses
– Pavement Thickness
– Base Thickness
– Computer Programs

• The three questions
– What happens in the winter?
– How do you maintain pervious concrete?
– How much does it cost?

• Questions & Answers



Pervious Concrete Design

What You Need to Know About Pervious Concrete
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Rethink . . .
Remove the word “Concrete” 

from Pervious Concrete
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What is Portland Cement Pervious Concrete?
• A No-Fines Concrete Mix

• Coarse Aggregate

• Portland Cement

• Water 

• Intended for use as an open-graded drainage material
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Texture Comparison
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Parking Lots

Moorestown, NJ
Oct 2006

Newark, NJ
July 2009
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Driveways

Philadelphia, PA
June 2009

Long Branch, NJ
Aug 2011
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Sidewalks

Hopewell Township, NJ
June 2007

Sussex Co. YMCA, NJ
June 2008

Rt. 73, Berlin, NJ
June 2011
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Streets, Alleys, Cul-de-sac’s

Cape May, NJ
June 2007

Lambertville, NJ
Oct 2009
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Heavy-Duty

Loading Dock
Forsgate Industrial Park, Cranbury, NJ

April 2009
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Patios

MY HOUSE!
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Protects Trees

• Can pave within the drip line

• Water and air filters to roots
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Nature Paths/Parks
Mantalooking Pier

Brick, NJ – Sep 2011

Herschfield Park, 
Pompton Lakes, NJ

Sep 2009

Hogan Park
Northvale, NJ 2008
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The pavement can drain the equivalent of
275” – 1500” of rain per hour!

Note: The 100 year storm in NJ is roughly 8.75 inches per hour

Hershfield Park, Pompton Lakes, NJ
Placed September 2009
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Benefits of Pervious Concrete

Elimination or reduction of expensive detention/retention ponds or 
underground storage systems, making more land available for 
development
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STORMWATER IN

STORMWATER OUT

PERVIOUS CONCRETE 
PAVEMENT

3/4” CLEAN WASHED 
AGGREGATE BASE

SUBGRADE

NONWOVEN 
GEOTEXTILE

Solution to Stormwater Management 
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Parking Lots & Pavements: 
Environmental Disasters 

• Almost Total Runoff, No Percolation

• Valuable Water Resources are Wasted

• Public Water Needed for Vegetation

• Runoff Has Chemical Pollutants, Requiring Treatment

• Runoff is Hotter, Damaging Ecosystems

• Rapid, High Volume Runoff Requires Larger Public Drainage 
Facilities

• Hot Parking Lots Add to Urban Heat Island Effects
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Parking Lots & Pavements: 
Stormwater Runoff

• Impervious pavement minimized ground water recharge
• Stormwater flows into storm drains and away from immediate area
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Pervious Concrete Pavement Environmental Advantages 

• Percolation Recharges Groundwater

• Water Resources are Conserved

• Less Need for Irrigation

• Adjacent Trees and Vegetation are Allowed More Rainwater

• Runoff to Streams and Lakes is Reduced, Cooler and 
Cleaner

• Cooler Surface Has Less Impact on Air Temperature 

• Minimizes Urban Heat-Island Effect
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The pavement can drain the equivalent of
275” – 1500” of rain per hour!

2007 - Duraport Corporate parking lot, Bayonne, NJ
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EPA and statewide acceptance as a Best Management Practice
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First Flush

• First 1” of rain

– Contains contaminants

– EPA requires collection and treatment prior to release

• Pervious pavement reduces runoff

– captures first flush

• Approved by EPA as part of Stormwater 
Discharge Best Management Practice (BMP)
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Soil chemistry and biology will naturally treat water

• Pervious pavement does function in the removal of pollutants.

• Removal is accomplished through absorption, filtration and 
microbiological conversion.

• Long term studies show removal efficiencies of: 
– 82-95% of sediments 

– 65% total Phosphorous 

– 80-85% total Nitrogen 

– high removal rates are also reported for Zinc, Lead and Chemical Oxygen 
Demand (COD)



Pervious Concrete Design

Pervious Concrete Mix
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Properties of Portland Cement Pervious Concrete

• 15% to 25% air void content

• 100 to 130 lbs/ft3 unit weight

• 500 to 3,000 psi strength
– Introduction of small amount of fine aggregate (sand) can increase strength 

to 4,500 psi (+/-) or greater

– BUT compressive strength typically NOT USED as acceptance criteria.

– Air void structure and unit weight are used for acceptance instead.

• Unit weights 125-135 lbs/ft3
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Typical Portland Cement Pervious Concrete Mix

• 500 lbs. Portland Cement per CY
– 50 lbs of slag or flyash could replace some cement

• 2,700 lbs Coarse Aggregate per CY
– 3/8”  aggregate most common

• 18-21 gal +/- water per CY
– Sufficient water to display a wet, metallic sheen on the aggregate

– Compared to 32-35 gal water for regular concrete

• 0.29 – 0.35 W/C Ratio
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Uniformity: Water to Cement Ratio

Lb. Water
Lb. Cement     =   W/C Ratio

5# Water
10# Cement    =  0.50 W/C Ratio

3.0# Water
10# Cement    =  0.30 W/C Ratio
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Water/Cement Ratios

Low W/C 
Ratio, Low 

Water 
Content, High 

Strength

High W/C 
Ratio, High 

Water 
Content, Low 

Strength
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w/c of Pervious Concrete

Lb. Water
Lb. Cement    =   W/C Ratio

160# Water (No Fines) = 0.33 W/C Ratio
500# Cement

283# Water  (Normal) = 0.50 W/C Ratio
564# Cement
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Typical Portland Cement Pervious Concrete Mix 
Design

• ADMIXTURES

– Hydration Stabilizer

• 10 to 16 ounces per 100 weight

• Ounces depend on temperature – add more on hotter days

– Viscosity Modifier

• Ounces depend on % passing the 30 & 50 sieve

• 2 to 6 ounces per 100 wt – add VMA for more fines
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Permeability and Porosity

• Permeability – rate at which water can flow

• Function of interconnected voids

• Porosity – the amount of voids

• Increase in porosity increases permeability

• Some voids are entrapped during the placement 
and compaction process
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Aggregate

• Texture and Porosity 
Affected by:

–Aggregate Size

–Aggregate Grading

–Aggregate Angularity

–Paving Equipment
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Pervious Concrete Design
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Pavement Thickness

• Minimums
– 5” Sidewalks

– 6” Parking lots & Residential Driveways

– 8” Streets & Commercial Driveways

• Consider Conventional Concrete Pavement
– Heavy industrial traffic

– High volume traffic

– Poor soils
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Strength

• Add sand into mix
• 5% up to 25%

• Adds up to 1,000 psi

• Sacrifice porosity for strength

• Synthetic Fibers

• Larger Aggregate Size
• For areas where high heels & wheelchairs are not a concern

• Thicker sections



Pervious Concrete Design

Design Example
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Example Site Plan

•
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Pavement Thickness Design

https://www.pavementdesigner.org/
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Pavement Thickness Design

https://www.pavementdesigner.org/
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Pavement Thickness Design
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Pavement Thickness Design

4.75” rounded to 5” PERVIOUS CONCRETE
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Drainage Design Assistance

• PCA/NRMCA Design CD
– Available on the PCA website for $35

http://www.cement.org/bookstore
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Storage Base Design
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Storage Base Design
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Storage Base Design
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Graphic Results

Storm 
Intensity

Limit of Water
In Base

Ponding
Limit

Top of 
Concrete

Top 
of Base

Bottom 
of Base
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Storage Base Design
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Storage Base Design Report
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Storage Base Design
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Storage Base Design
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Typical Details



61

Stormwater Storage Design Example:
30” diameter perforated “half pipe” over aggregate
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Open area within pipe sections allow for greater 
storage until water can percolate into subgrade
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East Atlanta Library Example
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Watch for . . .

• Stormwater storage capacity is maximized when concrete grade 
is flat

• Can be placed on a slope by utilizing special techniques
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Pavement Grades

0% slope is best for detention

Storage capacity in 
recharge bed is 
“wasted” on a slope
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Dams                      Tiered Base                       

Alternate Designs on Slope
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Stone dams in base Header curb

Slopes > 1%
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Traffic markings are no problem with Pervious Concrete
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Pervious Concrete 
can be colored and 

stamped too!
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3 Questions

1. Freeze/Thaw

2. Maintenance

3. Cost



Pervious Concrete Design

Freeze/Thaw
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Can Pervious Concrete Withstand Freeze-Thaw?

• 15-25% void structure and high infiltration rate means little 
moisture trapped in matrix

• Expansion of moisture due to freezing does not exert undue 
pressures on matrix

• Can withstand over 300 freeze/thaw cycles fully saturated without 
damage

• SEALCOAT RECOMMENDED TO PROTECT FROM SALT / 
DEICING DAMAGE
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Freeze Thaw Comparison

Melting snow on impervious pavements can become  
BLACK  ICE
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Freeze Thaw Comparison

• Melting snow on a pervious concrete parking lot does not leave a 
“trail” of water that could freeze

• Melting snow goes through the pavement



Pervious Concrete Design

Maintenance
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Before Cleaning

After Cleaning
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Broom and/or garden hose

•Power 
Blower
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Power Washing

Vacuuming

Power Washing / 
Vacuum



82



83

Vacuum Sweeper



84

The Bible for Maintaining Pervious Concrete
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Deicing – Winter Maintenance

•The following recommendations should be followed:
• Anti-icing pre-treatments should never be used on pervious concrete

pavements. If these products are used on adjacent pavements, care
should be taken to prevent the adjacent runoff from infiltrating the
pervious concrete.

• Deicers containing magnesium chloride, calcium magnesium acetate
or potassium acetate should never be used on pervious concrete
pavement.

• Deicing agents that contain fertilizer ingredients such as Ammonium
Sulfate and Ammonium Nitrate cause chemical deterioration to any
Portland cement-based concrete pavement and should never be
used.

• Coarse sand (minimum 1/8”), or small crushed aggregate (1/4 –
10, or similar gradation) can be used as an anti-skid material with
the understanding that vacuum cleaning will be performed after
the winter season.
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Deicing – Winter Maintenance
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Deicing – Winter Maintenance
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Deicing – Winter Maintenance

• Sealers are highly recommended

• Silane or silane/siloxane blends

• Applied in two to three coats

• Reapplied every 3-5 years depending on traffic/use

• OR

• Use coarse sand for skid resistance

• Vacuum all sand in spring



Pervious Concrete Design

Cost



90

Cost of laying pervious pavement exceeds that 
of traditional pavement, historically:

• Pervious concrete is approximately 4%-15% higher 
than regular concrete PER YARD, 

BUT . . .

• Higher installation costs can be off-set by elimination 
of the need for curbs, gutters, storm drains and large 
retention ponds.
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How much does it cost????

6” pervious concrete + 
12” aggregate 

recharge bed, installed 
= $355,000

Given: 100,000 SF parking lot

4” asphalt + 8” 
aggregate base = 

$285,000
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6” pervious concrete + 
12” aggregate 

recharge bed, installed 
= $355,000

4” asphalt + 8” aggregate base 
= $285,000

+
Inlets = $25,000

18” Pipe = $85,000
1 acre detention pond with

land cost = $135,000
= $530,000



Let’s Take a Look at Some Projects



94 Constructed August 2009

•PROJECT: Hershfield Park
Pompton Lakes, NJ
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THE FLOOD

500 year storm – March 2010
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Fishing Pier
Mantoloking, NJ

Pervious concrete 
survives Hurricane 
Sandy at the New 

Jersey shore 
AND STILL 

FUNCTIONS!

Super Storm Sandy 2012
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Promenade @ 7 World Trade
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Pervious Concrete Contractor Training & NRMCA 
Certification 

Over 400 contractors and 
120 RMC producers in data 

base
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PCA/NRMCA – Pervious Concrete Pavements     
(PCA Publication - EB302)
(NRMCA Publication - #2PCP) 

NRMCA – Pervious Concrete Contractor 
Certification

(NRMCA Publication - #2PPCRT)

Must Read:



How Can We Assist You for Free?

NRMCA Resources
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www.paveahead.com

https://paveahead.com/
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paveahead.com/register/

Pave Ahead™

Concrete Pavement Design Center

https://paveahead.com/register/
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paveahead.com/register/

Pave Ahead™ Design Center
• Design and Jointing recommendations and reviews for FREE
• Cost comparisons including life cycle costs
• Specification review
• Ready mixed products:

– Conventional concrete (full depth and overlays)
– Pervious concrete
– Roller compacted concrete
– Cement slurry for full depth reclamation (FDR)

https://paveahead.com/register/
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Local Paving Division: State and Regional Assignments
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Local Paving Division: State and Regional Assignments
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www.paveahead.com/education
• More NRMCA Concrete Pavement professional development:

– Each Thursday beginning at 2:00 pm EDT

– May 28 Designing Pervious Concrete

– June 4 Specifying Pervious Concrete

– June 11 Installing Pervious Concrete

– June 18 Maintenance Guidelines for Pervious Concrete

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

– Full-Depth Reclamation with Cement

– Lightweight Cellular Concrete for Geotechnical Applications

– Roller-Compacted Concrete Pavements

– Cement Stabilized Subgrade Soils

– Cement-Based Water Resource Applications

Pervious Concrete Webinar Series!

Recordings available for previous webinars!

https://paveahead.com/education/
https://www.cement.org/events/pca-infrastructure-webinar-series
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www.paveahead.com/education
• More NRMCA Concrete Pavement professional development:

– Designing Concrete Parking Lots and Streets

– Designing Concrete Industrial Pavements

– Soils 101: What to Know for a Successful Paving Project

– Concrete Pavement Jointing and Details

– Materials and Construction Specifications for Concrete Pavement Projects

– Concrete Street and Parking Lot Maintenance and Repair

– Concrete Overlays of Existing Asphalt Surfaced Streets and Parking Lots

– Concrete Trail Design

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

Recordings available for these previous webinars!

https://paveahead.com/education/
https://buildwithstrength.com/education/
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www.paveahead.com/education

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

Concrete home survives 
Hurricane Ike in 
Gilchrist, Texas
September 2008


