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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 . .
Interested in hecoming a member?

e Engineering b .
Visit: www.nrmea.org/membership/

o Government Affairs
 Local Paving: Pave Ahead™ Initiative

(( g o 1 . . ] By - '
,ﬁg‘\_- Structures and Sustainability: Build With Strength™ Initiative =~ PAVE« AHEAD



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

Thank you to the NRMCA 2020 Super Sponsors
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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.

o ©2015 National Ready Mixed Concrete Association. PAVE <« AHEAD
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Instructions

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

e Everyone is muted.
* Type guestions in the question box.
e Download the handouts in the GoToWebinar control panel.

e 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. PAVEI( &H_EAD
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https://paveahead.com/education/

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

e 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?
PAVE <« AHEAD



Today'’s Presenter

 Ken Justice, P.E.

—NRMCA Local Paving, Midwest Region Kenneth M. Justice, PE..
—31 Years in Practice gemanEir;T;m
—Civil Design & Pavement Yoz noers

* NRMCA Certified Pervious Concrete Craftsman !

More information at paveanead.com/experts/ PAVE < AHEAD


https://paveahead.com/experts/

* Welcome, introductions » General Design Principles

— Pavement Types/Uses
« What You Need to Know About Pervious Concrete — Pavement Thickness
— Basic Definitions — Base Thickness
— Uses — Computer Programs
— Regulations
— Environmental * The three questions
— What happens in the winter?
 Pervious Concrete Mixtures & Production — How do you maintain pervious concrete?
— Mix Basics — How much does it cost?

e Questions & Answers

PAVE < AHEAD



What You Need to Know About Pervious Concrete

Pervious Concrete Design

PAVE < AHEAD



Rethink . . .

Remove the word “‘Concrete”
from Pervious Concrete

PAVE < AHEAD



e A No-Fines Concrete Mix

e Coarse Aggregate
* Portland Cement

 \Water

 Intended for use as an open-graded drainage material

PAVE 4 AHEAD
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Parking L

Newark, NJ
July 2009

Moorestown, NJ
Oct 2006 PAVE <« AHEAD

13 DURABL SUSTAINABL CONCRETE,



Driveways

Philadelphia, PA

June 2009

LLong Branch, NJ
Aug 2011

PAVE < AHEAD
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Sidewalks

Sussex Co. YMCA, NJ
June 2008

Rt. 73, Berlin, NJ
June 2011

Hopewell Township, NJ
June 2007

PAVE < AHEAD
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Streets, Alleys, Cul-de-sac’s

Cape May, NJ
June 2007

Lambertville, NJ
Oct 2009

PAVE < AHEAD
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Heavy-Duty

_oading Dock
Forsgate Industrial Park, Cranbury, NJ

April 2009 PAVE < AHEAD
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Protects Trees

e Can pave within the drip line

» Water and air filters to roots
PAVE « AHEAD

CRETE.,




Nature Paths/Parks

Mantalooking Pier
Brick, NJ — Sep 2011

Herschfiéld Park,
Pompton Lakes, NJ
Sep 2009

Hogan Park

Northvale, NJ 2008 PAVE_x_"gHE_AD
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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 PAVE‘ AHEAD
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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

PAVE < AHEAD
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Solution to Stormwater Management

STORMWATER IN

PERVIOUS CONCRETE
PAVEMENT

3/4” CLEAN WASHED
AGGREGATE BASE

<«—___ NONWOVEN
GEOTEXTILE

SUBGRADE

PAVE < AHEAD
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Parking Lots & Pavements:

Environmental Disasters

 Almost Total Runoff, No Percolation

e Valuable Water Resources are Wasted

e Public Water Needed for Vegetation

« Runoff Has Chemical Pollutants, Requiring Treatment
« Runoff is Hotter, Damaging Ecosystems

« Rapid, High Volume Runoff Requires Larger Public Drainage
—acilities

» Hot Parking Lots Add to Urban Heat Island Effects PAVE < AHEAD



Parking Lots & Pavements:

Stormwater Runoff

e Impervious pavement minimized ground water recharge
o Stormwater flows into storm drains and away from immediate area

PAVE 4 AHEAD



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

e Cooler Surface Has Less Impact on Air Temperature

e Minimizes Urban Heat-Island Effect

PAVE < AHEAD
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e
The pavement can drain the equivalent of

275” —1500” of rain per hour!

p A ' [ . [} 3 f
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2007 - Duraport Corporate parking lot, Bayonne, NJ PAVE <« AHEAD



EPA and statewide acceptance as a Best Management Practice

BMP §.4.1: Pervious Pavement with Infiltration Bed
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New Jersey Stormwater
Best Management Practices Manual

Fabmuary 2004

CHAPTER 9.7

Standard for Pervious Paving Systems

Definition

Feracus paving sysiems are paved ameas that produce less siormwater runedl than areas paved with
convendonal paving This reduction 1 achieved pomarily through the mBliation of 2 grater pornon of the
rain hlling on the area than would eccur with conveniional paving, This increased infilinion eoours sither
through the paving matenal itself or through void spaces berween mdiwidual parg Blocks known as
I3,
P':!mm paring systems are dmded meo chree general types. Each type depende pomanly upon the
naturz of the pervcus paving surlace course and the presence or absznos of 2 nmoff siocage bed beneath
the surface course. These three rypes are summanzed tn Table 9.7.1 and disoazed below. Porous paving
and permeable paver with sicage bed systzms ineat the stormwaver quality design seomm. unedl through
storage and mhltranon. Therefors, these systems bave adopesd TS5 remesal raves strmilar o mitleraton

structures, The adepied TE2 removal rate for esch type of pereicus paving sysiem 15 pressnied n
Tahle .7.1.

Tabla @.7-1: Types of Parvious Paving Systams

s e Generad Dascriytion of Paving Sestum R
Faroes axprelt or concreks constructad over uraft
Fames paving mngq-ﬁgﬂﬂnrrl‘ﬂrrl.y gmamhn Tt s
Famisadll pavers Imipervious concreta pavers wlth surfaca widds constructad
wkhi m:g':‘bnd wr runaf? sborage bgd af urdfarmily qraded brokan stons s
Famisahla paver:s Imperdcue concreta pavers wlth surfaca wedds constructad | Volume raduction
WERILE ftoraga ba | evar structural bed of Sand and cened stong anly
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First Flush

e First 1” of rain
— Contains contaminants

—EPA requires collection and treatment prior to release

* Pervious pavement reduces runoff

—captures first flush

o Approved by EPA as part of Stormwater
Discharge Best Management Practice (BMP)

PAVE < AHEAD
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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.

e 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) PAVE <« AHEAD



Pervious Concrete Mix

Pervious Concrete Design

PAVE < AHEAD



Properties of Portland Cement Pervious Concrete

* 15% to 25% alir void content
e 100 to 130 Ibs/ft® unit weight
e 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.

e Unit weights 125-135 Ibs/ft3
PAVE <« AHEAD



Typical Portland Cement Pervious Concrete Mix

e 500 Ibs. Portland Cement per CY

—50 Ibs of slag or flyash could replace some cement

e 2,700 Ibs Coarse Aggregate per CY
—3/8” aggregate most common
e 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 PAVE « AHEAD



Uniformity: Water to Cement Ratio

Lb. Water

Lb. Cement = W/C Ratio

S5# \Water

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

10# Cement = 0.30 W/C Ratio

PAVE < AHEAD



Water/Cement Ratios

High W/C
Ratio, High
Water
Content, Lo
Stren

Low W/C
Ratio, Low
Water
Content, Hi
Stren

PAVE < AHEAD



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

PAVE < AHEAD



Typical Portland Cement Pervious Concrete Mix

Design

« ADMIXTURES

—Hydration Stabilizer

» 10 to 16 ounces per 100 weight

e Ounces depend on temperature — add more on hotter days
—Viscosity Modifier

* Ounces depend on % passing the 30 & 50 sieve

» 2 t0 6 ounces per 100 wt — add VMA for more fines

PAVE < AHEAD
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Permeabllity and Porosity

 Permeability — rate at which water can flow

 Function of interconnected voids

e Porosity — the amount of voids
 [ncrease In porosity increases permeability

e Some voids are entrapped during the placement
and compaction process

38



Aggregate

e Texture and Porosity
Affected by:

—Aggregate Size
—Aggregate Grading
—Aggregate Angularity

—Paving Equipment

PAVE <« AHEAD
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Pervious Concrete Design

Pervious Concrete Design

PAVE < AHEAD



Pavement Thickness

e Minimums
—5” Sidewalks
— 6" Parking lots & Residential Driveways

— 8" Streets & Commercial Driveways

e Consider Conventional Concrete Pavement
—Heavy industrial traffic
—High volume traffic

—Poor solls

42




Strength

e Add sand into mix
e 5% up to 25%
» Adds up to 1,000 psi

» Sacrifice porosity for strength

e Synthetic Fibers
e Larger Aggregate Size

» For areas where high heels & wheelchairs are not a concern

e Thicker sections

PAVE < AHEAD
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Example Site Plan
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Pavement Thickness Design

Select Project Type

https://www.pavementdesigner.org/ PAVE 4 AHEAD
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Pavement Thickness Design

I e PAVEMENT STRUCTURE

Table 3.3—Traffic categories*
1. Car parking arcas and acoess lanes—Category A
2. Shopping center entrance and service lancs—Category B

3. Bus parking areas, ity and school buses
Parking area and interior lanes—Category B
Entrance and exterior lanes—Category C

i o 4
4. Truck parking areas—Category B, C, or D P ‘ + o :
Parking areas and|  Entrance and - e ;
Truck type interior lanes exlerior lanes . —F L
Singhe units (boblailed trucks) Category B Category C =
Multiple units (iractor trailer uniis = l‘J
with one or more trailers) Category C Category D B i i o #
- "Sebect A, B, €, or D for use with Table 3.4, I =n = 0
T T TR, - — L 124 .18 b
T | F :f_i:‘?;.\- - JIIL‘I.) b 498 &7 [
I| i e N
| p | X e :
[ ———— r'i- 13238 133 o
.ﬁ% 1883 31 e ]
——”:'.—:." v 4 = L —— b T [
{ Al i 0 o ’
14 " # 0 II 9 L S
L =33 i =
: e )
o == 3 >
]l! = S| =
....... :_:-'\-.& ._.__ y

https://www.pavementdesigner.org/ PAVE<AHEAD
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Pavement Thickness Design

o PROJECT LEVEL o PAVEMENT STRUCTURE

Band and sand-privt

aan
S0 T e s S B . —
I B A= x e : A m‘z‘” Py

Subgrade k Sub-basc thickness I Substnnne 7
value, psiin. | 4in. | @i, | 9m. | 12in. I A o
— . Granular sggregale subbase h . R
- 0 F] Y
{1 130
20y am
EIH] 3
50 170
[{ri] 230
202 470
Other tneated subbase
30 53 15 1M 215
[{L1] 175 210 270 325
w5 | w [ PAVE 4« AHEAD
M) 350 ELA 4M0 450
18 “For mubiare agpliod ever difract subgraden, pibia, (Partised Oamot Associatios DURABLE, SUSTAINABLE, CONCRETE,

P4 Federal Aviation Adminisimon 1975).
Note: 1 in. =254 mm. and 1 pséfin. = 0.27 MPym.



Pavement Thickness Design

o PROJECT LEVEL o PAVEMENT STRUCTURE

Project Type: Parking

G‘;ﬂ@%mﬂ Minimum Thickness ..-,‘_' / Analysis and Guidance

Tr “?‘r

; : - W = L |
| _ — RN el |
- s 1 AR o G sl R ¢
- PavementDesigner.org. iy 4
. 5 " i LN
i Iﬁ' !“'F:-".:‘ ‘_h_q:\_:_ " ] |

b == . 0 B | =_:. [ -
—a= _—y e - il A== : = -
Q.E iEsE - = - 1 i % Slabs Cracked _ B -

—d)]—-—d

4.75" rounded to 5” PERVIOUS CONCRETE PAVE £ AHEAD
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50

Drainage Design Assistance

« PCA/NRMCA Design CD
— Available on the PCA website for $35

http://www.cement.org/bookstore

-, | Concrete
{!ﬂw Thinking

Pervious Concrete:
Hydrological Design

and Resources

Parflard Comert Assoclaticn

PAVE < AHEAD



Storage Base Design

Pervious Concrete
Hydrological Analysis Program

TOTEBA fput SHeBIFF SEGIR T&RiRg ORI

* i

Data Input Sheet Rainfall Info

-@.3\ ﬁﬂ

SCS Curve Help

Numbers

world | Peetland Cement Assoclution NRHCI&

@ |Tining _ |PCAS (s 'AVE « AHEAD




Data Input Sheet

Instructions: Press Tab to move from Cell to Cell
Project Details
Project: | Stanfill Towers
Designer: |KMJ
i'i, Date Run:|4/1/19

Data Input Sheet

Pervious concrete
Thickness 5lin
7,020

Surface area sq ft
Results Porosity 20|%

f"\.\ Gravel base
ﬁﬁ\& Thlckne.ss 43 :;]

Porosity
Rainfall Info

%

Analyms Start
ﬁ

i

W)

Ponding limit 4lin

Exfiltration rate 2.500]in/hr

Impervious surface

; Surface area Olsq ft
Off-site drainage

Area 2,000|sq ft
Help CN 61
24-hr Precipitation 9.25]in

PAVE < AHEAD

Location Boca Raton, FL
52 »Return period 100|yr




Storage Base Design

Select an object from below to view

&%

Analysis Start
Iz
& g
On .
L3

Results Sheet I
Graph Sheet l

Results Simulation Sheet I
Reference Storms Sheet l
Rainfall Info

Lk

Data Input Sheet

»

ﬁ/

SCS Curve
Numbers

&

PAVE < AHEAD
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Storage Base Design

&%

Select an object from below to view
Analysis Start
Iz
& g
i | Results Sheet

Data Input Sheet

Graph Sheet

Results Simulation Sheet

»

Reference Storms Sheet l

Rainfall Info

Lk

ﬁ/

SCS Curve
Numbers

&

PAVE < AHEAD
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Graphic Results

Stanfill Towers

40 |||||||||| ‘I|||||I|||
—
Storm

33 0.3

/_ Limit

30 1.0
/ /' Top of

25 Concret

Limit of Water
In Base
20

15 e

-l
R

Fa
=
Hourly rainfall {in)

!
w

Stage (inches above bottom of storage)

10 30

= U, Bottom

0 - . - . - - - - - - . - . - . - - - - 4.0
0 6 12 18 24 30 3F 42 48 54 B0 BE T2 78 &84 9 97 103 RK‘HE

CONCRETE,

of Base
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Storage Base Design

Select an object from below to view

&%

o

Analysis Start

_1‘5

-s-?"._ﬁ

Results Sheet

Data Input Sheet

Graph Sheet

Results Simulation Sheet I

»

Reference Storms Sheet
Rainfall Info

Lk

ﬁ/

SCS Curve
Numbers

&

56
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Storage Base Design Report

Results Sheet

Project: Stanfill Towers

Click Here for

Designer: [(KMJ Ietric Conversion

Walues shown in blue are user inputs.
Values shown in red are computed results.

See caution note below. Rundate |  04/01/19)
Configuration 24-hr Precipitation 9.3/in
Pervious concrete LocationBoca Raton, FL
Thickness alin Return period 100|yr
Surface area 7.020(sq ft
Porosity 20|% Design aim
Gravel base Target CN| 65|
Thickness 6|in Allowable runoff 4.93 in
Porosity 40|%
Ponding limit in
Exfiltration rate [ 2500|inmr
Impervious surface
Sufacearea  o|sqtt |
Off-site drainage TE< AHEAD
57 Area 2,000|sq ft SUSTAIMABLE, CONCRETE,
CN 61
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Storage Base Design

Summary of results
Effective CN
Estimated runoff (5 days)
Available storage used
Number of hours of ponding
Max ponding depth

-6.0 in

Available storage after 24 hr 100 %
Available storage after S days 100 %
Stage after 5 days 00in
Additional time to drain completely O hr
Intermediate results
Total drained surface area 9,020 sqft
Storage capacity, pervious concrete 585 cuft
Storage capacity, gravel base 1,404 cuft
Storage capacity, ponding 2,340 cuft
Total stormwater storage 4. 320 cuft
Total precip volume 6,148 cuft
S-day exfiltration volume 6,148 cuft
Total runoff (overflow) 0 cuft
Water stored after 5-days 0 cuft
Water balance error 0.0 cuft

Rapid r 7777 A Ponding
Infiltration s
rates
Fervious
Concrete
Gravel
base
Controlling
exfiltration Soil
rate subbase
Copyright 2004 CRMCA

All rights reserved. Permission is granted to use this material for its
intended purpose, provided its origin is attrbuted to the copyright

holder.

A A
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Storage Base Design

Summary of results
Effective CN 18 Rapid . T iKFonding
Estimated runoff (5 days) 0.00 in Infiltration Zone
Available storage used 27 % rates P
Number of hours of ponding 0 C“”'“";
Max ponding depth -6.01in onere
Available storage after 24 hr 100 %
Available storage after S days 100 % Ciraval
Stage after 5 days 00in Ba
Additional time to drain completely O hr
Controlling
Intermediate results exfiltration Soil
rate subbase
Total drained surface area 9,020 sqft
Storage capacity, pervious concrete 585 cuft
Storage capacity, gravel base 1,404 cuft
Storage capacity, pondi 2,340 cuft
Total stﬂnp:agrps?orage"g 4 3290 cuft Copyright 2004 CRMCA
All rights reserved. Permission is granted to use this material for its
: intended ided its origin is attributed to th ight
Total precip volume 6.148 cuft woﬁ]ner. purpose, provide origin is uted to the copyrig
S-day exfiltration volume 6,148 cuft
Total runoff (overflow) 0 cuft
Water stored after 5-days 0 cuft
Water balance error 0.0 cuft :#AH EAD
59 SsTAIMAB CONCRETE.




Typical Detalils

SAWCUT JOINT
AWCUT EDGE AND/OR
CONSTRUCTION JOIMT D, # 3 MINIMUM

z b | }

.,I D, PERVIOUS i) % &PERVIDUS% } D,

i CONCRETE CONCRETE

1 1 I 1 1

z| | 1 | ! E 1\

=p, > e CLEAN WASHED 0, > CLEAN WASHED — = > 1,

W 3 #57 AGGREGATE < . #57 AGGREGATE < L
Pt ALALALACALAL AL AL AL PeCALALALAALACACALAL] |

e . NON-WOVEN -

—s—NON-WOVEN ————=

GEOTEXTILE GEOTEXTILE
——— PREPARED ~=——PREPARED ————=
SUBGRADE SUBGRADE
PERVIOUS TYPICAL SECTION PERVIOUS CONSTRUCTIOMN JOINT PERVIOUS CONTRACTION JOINT
NOT TO SCALE NOT TO SCALE NOT TO SCALE

NOTES:

1. PERVIOUS COMCRETE MUST BE
SUPPLED AND INSTALLED BY NRMCA
CERTIFIED PRODUCERS AND
CONTRACTORS.

2. JOINTS, IF SPECIFIED, TO BE SAWCUT
48 TO B0 HOURS AFTER PLACEMENT
OF CONCRETE.

3. PERVIOUS CONCRETE MUST BE
COVERED WITH 6 MIL PLASTIC,
SECURELY FASTENED ON THE EDGES
AND ACROSS THE TOP, FOR A MINIMUM
OF SEVEN (7) DAYS.

4. D1 AND D2 AS PER THE PLANS AND
SPECIFICATIONS.

5. D1 HAS A 5" MINIMUM THICKNESS
6. D2 HAS A 6" MINIMUM THICKNESS PAVE (AH EAD

CONCRETE,

PLACEMENT CURING



Stormwater Storage Design Example:

30” diameter perforated “half pipe” over aggregate

s
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/

<
<
pal
W 2
<<
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Open area within pipe sections allow for greater
storage until water can percolate into subgrade

o0
o

L ,
@ L s

>‘/ /
-l
|
(=] 1 1=¢€]]]=¢ | |
- ‘ o — - -
| d—| ld=| l[d=| |[d¢—] Id—= ¢ | =4 | |I=5-| {—I0\
25— [ \ [ — Er—
e s N E A== = =" 1= = A
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East Atlanta Library Example




Watch for . . .

o Stormwater storage capacity is maximized when concrete grade
Is flat

e« Can be placed on a slope by utilizing special techniques

PAVE < AHEAD



Pavement Grades

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

0% slope Is best for detention

PAVE < AHEAD
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Tiered Base

Dams

PAVE < AHEAD
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NOTES:

1. ADD FINES TO DAMS TO PREVENT
MIGRATION OF STORMWATER TO
OTHER CELLS.

2. AB" PERFORATED P|PE MAY BE <5
INSTALLED PERPINDICULAR TO THE
S|IDEWALK, ON THE LOWER DAM OF
EACH CELL, TO AID IN WATER
DISPERSION.

COMPACTED DAM

3. DISTANCE BETWEEN DAMS EQUALS
DISTANCE INFILTRATED WATER
TRAVELS EEFORE REACHING TOP OF
AGGRGATE BASE IN EACH CELL, AS
SHOWN ON DETAIL.

5" PERW|OUS COMCRETE

HOMWOVEN GEOTEXTILE B%-12° CLEAN AGGREGATE

INEILTRATED
STORMWATER
=AY
H‘”f::h_{é:‘-}ﬂ: ﬂ'm
TYPICAL SECTION ON A GRADE
ROT TO SCALE gﬁ?ﬂEGMPMTm
1 1
1;i__i. 1
L o SRR R | -
F I R DA IR
o r ) L
o | 1T -
R | [ I | I
- optional I” ; = AHEAD
67 \ MABLE, COMCRETE

Pipe — optional



Slopes > 1%

Stone dams In base Header curb

PAVE < AHEAD

CONCRETE,
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Traffic markings are no problem with Pervious Concrete

PAVE <« AHEAD




Pervious Concrete
can be colored and
stamped too!
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L‘.uncrete Decur Shnw!Sprmg Training: March 15 19

J|.I.| ok 03 ag

TIJI:II

MARCH 16-13, 2010
REGISTER NOW

vy Do re s o Shase s gy

. s Ry - = ————r T

About L7 million souare feel of pervinas concratn was plated in Beijing, China, Tor the 2008 Summer Olympies. At this loestion, the biue and gray part of B
ring in tha middle is made from comveational concrate, whila the centar of the ring and the outer patbern i intagrally colorad parvisus
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1. Freeze/Thaw
2. Maintenance

3. Cost
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Freeze/Thaw

Pervious Concrete Design
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Can Pervious Concrete Withstand Freeze-Thaw?

« 15-25% void structure and high infiltration rate means little
moisture trapped Iin matrix

e Expansion of moisture due to freezing does not exert undue
pressures on maitrix

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

« SEALCOAT RECOMMENDED TO PROTECT FROM SALT /
DEICING DAMAGE

PAVE < AHEAD



Freeze Thaw Comparison

Melting snow on impervious pavements can become

BLACK ICE




Freeze Thaw Comparison

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

* Melting snow goes through the pavement

I

Pervious Concrete

PAVE < AHEAD
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Maintenance

Pervious Concrete Design

PAVE <« AHEAD



CONCRETE



CRETE

AHEAD
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o

After Cleaning
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Broom and/or garden hose




Power Washing Power Washing /
e Vacuum

Vacuuming PAVEARHERD
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Vacuum Sweeper

PAVE <« AHEAD



The Bible for Maintaining Pervious Concrete

Pervious Concrete
Pavement Maintenance
and Operations Guide

PAVE <« AHEAD
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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.

PAVE < AHEAD



Deicing — Winter Maintenance

PAVE <« AHEAD

CONCRETE,
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Deicing — Winter Maintenance

[ ]
Notice
Do not use on concrete that is less than two {2) vears old} or that was not properl
S may ¢ frhen uslng any ice melting

- el C 1| g A ] 1}
roduu:tmcnnu'atasurfacas,especa Y 056 that Are naOrIv constrictien. contain

DI elor mortar ioin hricks and flagstonel May be harmful when used

LWL L ]
k'—lﬂi‘i'—l—ﬂlh’.':u’ 5t répeatedly applied.

physician immediately. Do not

induce vomiting unless directed to do so by medical personnel. Hot Melt contains a
unique hlend of high performance ice melting chemicals that, when combined,

produce a superiorice melting product.

Keep Out Of Reach Of Children.
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Deicing — Winter Maintenance

e Sealers are highly recommended

 Silane or silane/siloxane blends

e Applied in two to three coats

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

e Use coarse sand for skid resistance

e Vacuum all sand in spring PAVE < AHEAD



Cost

Pervious Concrete Design

PAVE < AHEAD
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Cost of laying pervious pavement exceeds that
of traditional pavement, historically:

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

»

« Higher installation costs can be off-set by elimination
of the need for curbs, gutters, storm drains and large
retention ponds.

BUT ...

PAVE < AHEAD



How much does it cost????
Given: 100,000 SF parking lot

S
6” pervious concrete + . )
12” aggregate 4” asphalt + 8
recharge bed, installed aggregate base =
= $355,000 $285,000

PAVE < AHEAD



+ -

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

6” pervious concrete +
12 aggregate
recharge bed, installed
= $355,000

« ~wuaQ AHEAD



Let’s Take a Look at Some Projects



-PROJECT: Hershfield Park
Pompton Lake, NJ

o Constructed August 2009 | o T



500 year storm — March 2010 PAVE‘( AH EAD

CONCRETE,
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Super Storm Sandy 2012

RRSE e Fishing Pier
PRTRREREY Mantoloking, NJ

Pervious concrete
survives Hurricane
Sandy at the New
Jersey shore

AND STILL
FUNCTIONS!




Promenade @ 7 World Trade

PAVE < AHEAD
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Pervious Concrete Contractor Training & NRMCA

Certification
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Over 400 contractors and -
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Must Read:

PCA/NRMCA - Pervious Concrete Pavements
(PCA Pubplication - EB302) | 7 -

(NRMCA Publication - #2PCP) G
Ais Ta

T
» NRMCA

NRMCA - Pervious Concrete Contractor
Certification

(NRMCA Publication - #2PPCRT)
PAVE « AHEAD
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PAVE l(’ AH EAD Paving Projects w Meet the Experts Resources Education Videos w
LS I SUSTAINANLE CONCRETE

THERE'S A BETTER WAY TO PAVE.

IT'S CALLED CONCRETE.

FREE PROJECT ASSISTANCE »

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

Pave Ahead™ Design Center

* Design and Jointing recommendations and reviews for FREE

e 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) PAVE < AHEAD
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https://paveahead.com/register/

Local Paving Division: State and Regional Assignments

Brian Killingsworth, PE
Executive Vice President, Local Paving

bkillingsworth@nrmca.org | 830-438-2690

1
g 4
Ktaennt-‘:thLl;.E\‘lIé ﬁ"fﬁi“‘ PE., Luke McHugh, P.E. Phil Kresge
Seniar Director, Northeast Senior Vice President, East Central
Senior Director, Midwest
Imchugh@nrmca.org pkresge@nrmca.org
kjustice(@nrmca.org 267-212-4700 215-779-7373
267-716-8675
N .d
* "

' *!’
¢ AHEAD
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Local Paving Division: State and Regional Assignments

Ly X
Jon Hansen Amanda Hult, PE. Don Clem, P.E.
Senior Vice President, Southwest Senior Director, Southeast Vice President, Northwest
jhansen@nrmca.org ahult@nrmca.org dclem@nrmca.org
515-779-0456 720-648-0323 303-881-2009

PAVE < AHEAD
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« More NRMCA Concrete Pavement professional development:

— Each Thursday beqginning at 2:00 pm EDT

— May 28 Designing Pervious Concrete , , ]
w4 Speciying Pervious Concrete Pervious Concrete Webinar Series!
— 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

- Full-Depth Reclamation with Cement Recordings available for previous webinars!

— Lightweight Cellular Concrete for Geotechnical Applications

— Roller-Compacted Concrete Pavements
— Cement Stabilized Subgrade Soils
— Cement-Based Water Resource Applications PAVE s AHEAD
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https://paveahead.com/education/
https://www.cement.org/events/pca-infrastructure-webinar-series

« More NRMCA Concrete Pavement professional development:

- Designing Concrete Parking Lots and streets  ReCOrings available for these previous webinars!

— 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/

PAVE < AHEAD
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https://paveahead.com/education/
https://buildwithstrength.com/education/

PAVE l(’ AH EAD Paving Projects w Meet the Experts Resoyftes
LY N SUSTAINANLE CONCRETER

THERE'S A BETTER WAY TO PAVE.

IT'S CALLED CONCRETE.

FREE PROJECT ASSISTANCE »
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https://paveahead.com/education/
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CLOSE MENU

CONSTRUCTION IS

ESSENTIAL

HOME

ABOUTUS

BWS MEMBERS

RESOURCES

MEDIA

SUSTAINABILITY

DESIGN CENTER

EDUCATION

STRENGTH

SAFETY

HAZARD MITIGATION

VALUE

EASE OF USE

NO WOOD HIGH-RISES

AMERICA 1S BURNING



Questions??

Concrete home survives
Hurricane Ike In
Gilchrist, Texas

September 2008

PAVE < AHEAD
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