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REBRANDING EFFORTS 

CONTINUE

TECH NOTE 

PAV-TEC-018-22

Provided By:

CONCRETE MASONRY &  

HARDSCAPES ASSOCIATION

Revised March 2022

1 CONCRETE MASONRY &  HARDSCAPES ASSOCIATION
masonryandhardscapes.org

INTRODUCTION

Permeable interlocking concrete pavement (PICP) is recognized 

by federal and state stormwater and transportation agencies as 

a Best Management Practice (BMP) and Low Impact Devel­

opment (LID) tool to reduce runoff and water pollution. In 

addition, PICP offers unique design opportunities for addressing 

combined sewer overflows with green alleys and streets, as 
well as use in parking lot and pedestrian surfaces. Traditional 

stormwater management solutions focus on collecting, 

concentrating and centralizing the disposal of stormwater. As 
a key BMP and LID tool, PICP helps disconnect, decentralize 
and more widely distribute runoff through infiltration, detention, 
filtering and treatment. 

The Concrete Masonry and Hardscapes Association (CMHA) 

provides a comprehensive manual entitled Permeable 

Interlocking Concrete Pavements, which covers design, 
specifications, construction and maintenance. This manual is 
available on www.masonryandhardscapes.org and provides 
extensive information from academic research and practical 
field experience. This Tech Note bulletin provides a summary of 

PICP construction techniques outlined in the manual, as well as 
further guidance on best construction practices. This bulletin is 
intended for contractors and for project inspectors.

Figure 1 illustrates a typical PICP cross-section with the 
individual components defined below.

Concrete pavers—Solid concrete pavers with molded joints 
and/or openings that create an open area across the pavement 
surface. Concrete pavers should conform to ASTM C936 
in the U.S. or CSA A231.2 in Canada. Pavers are typically 
a minimum of 3 1/8 in. (80 mm) thick for vehicular areas and 
pedestrian areas may use 2 3/8 in. (60 mm) thick units. Pavers 
are manufactured in a range of shapes and colors. Filled with 
permeable joint material, the openings allow water from storm 
events to freely infiltrate through the pavement surface. Figure 
2 shows several paver configurations. 

Permeable Joint Material—The joint material typically consists 
of angular ASTM No. 8, 89 or 9 stone. The permeable joints 
allow stormwater to infiltrate through joints in the pavement 
surface.

Open-graded bedding course—This permeable layer is 
typically placed as a 2 in. (50 mm) thick lift and provides a setting 
bed for the pavers. It consists of small-sized, open-graded 
angular aggregate, typically ASTM No. 8 stone or similar sized 
material. After paver compaction this lift will consolidate slightly.

Open-graded base reservoir—This is an aggregate layer that 
is typically 4 in. (100 mm) thick (for vehicular applications see 
exception under subbase definition). The base material is made Figure 1. PICP typical cross section.

CONSTRUCTION OF PERMEABLE 

INTERLOCKING CONCRETE PAVEMENT 

SYSTEMS

TECH NOTE 

PAV-TEC-011-21

Provided By:

CONCRETE MASONRY &  

HARDSCAPES ASSOCIATION

Revised August, 2021

1 CONCRETE MASONRY &  HARDSCAPES ASSOCIATION
masonryandhardscapes.org

Figure 1. Mechanical installation equipment at Port of Tampa, Florida. Figure 2. A cube of 90° herringbone pattern rectangular pavers ready 

for installation.

MECHANICAL INSTALLATION OF  

INTERLOCKING CONCRETE PAVEMENTS

Mechanical installation originated in Germany and the 

Netherlands in the late 1970s. The growth of street, port, and 

airport projects required timely installation with fewer workers. 

Machines were developed to increase productivity while re­

ducing fatigue and injury (1–4). Today, over 5,000 mechanical 

installation machines operate in Ger many alone with thousands 

more in use throughout Europe. They are used for projects as 

small as 10,000 sf (1,000 m2) (5).

Mechanical equipment was first introduced in North America 
in the early 1980s. The first me chanically installed project was 
placed in 1981, a 1,000,000 sf (93,000 m2) container terminal 

in Calgary, Alberta. Since then, thousands of commercial, 
municipal, port, and airport jobs have been installed me-
chanically in most states and provinces across North America. 
Some examples in clude city streets in Dayton, Ohio (the first 
mechanically installed street in the U.S.) (6); Cincinnati, Ohio; 

Toronto, Ontario; Northbrook, Illinois; Naples, Florida; and Palm 
Desert, Califor nia; container yards in Tampa, Baltimore, and 
Oakland; and an airfield at St. Augustine, Florida. 

Mechanical installation must be viewed as a system of material 
handling from manufacture to on­site placement of the concrete 

pavers. This technical bulletin provides guidelines for the 
manufacturer, designer, and contractor of mechanically installed 

pavements in order to realize high efficiencies from this system 
of material handling. Successful mechanical installation relies 
on four factors that affect efficiency and costs. These include:

1.   Equipment specifically designed to efficiently handle

 (a)   transport of packaged concrete pavers  

onto/around the site,

 (b)  screeding of bedding sand, 

 (c)  installation of the concrete pavers.

TECH NOTE 

PAV-TEC-023-20

Provided By:

CONCRETE MASONRY &  

HARDSCAPES ASSOCIATION

Revised August 2020

1 CONCRETE MASONRY &  HARDSCAPES ASSOCIATION
masonryandhardscapes.org

Figure 1. PICP is seeing increased use in municipal streets to reduce stormwater runoff, local flooding, storm pipe upsizing, and combined sewer 
overflows. These streets are in Atlanta, GA.

MAINTENANCE GUIDE FOR PERMEABLE 

INTERLOCKING CONCRETE PAVEMENTS

INTRODUCTION

Permeable interlocking concrete pavements (PICP) are a 

proven method for reducing stormwater runoff and pollutants 

while supporting pedestrian and vehicular traffic. Many 
laboratory and in-situ research projects over the past two 
decades by universities, government stormwater agencies, 
and industry have demonstrated significant runoff and pollutant 
reductions with cost-saving benefits. The U.S. Federal Highway 
Administration www.fhwa.dot.gov/pavement/concrete/pubs/

hif19021.pdf has published information supporting PICP use in 

walkways, plazas, driveways, parking lots, alleys and streets. 

Like all stormwater control measures, PICP requires 
maintenance as it traps sediment on its surface not unlike an 

air conditioning filter. Larger particles are initially trapped while 
allowing water to pass. Some enter the jointing stone and are 
trapped there. The jointing stone with larger particles eventually 

captures smaller particles and this decreases the infiltration rate 
over time. While still infiltrating water, many smaller particles are 
trapped within the surface and interior joints. Smaller particles 
are trapped and eventually decrease infiltration which results in 
surface ponding. 

Every PICP site varies in sediment deposition onto its surface, 
particle size distribution, and the resulting cleaning frequency. 
For example, beach sand (a coarse particle size distribution) 
on the surface will not clog as quickly and require less effort 
removing than fine clay sediment. Besides the particle size 
distribution, the rate of surface infiltration decline also depends 
on the traffic, size, and slope of a contributing impervious area, 
adjacent vegetation and eroding soil, paver joint widths and 
jointing stone sizes. CMHA offers a PICP site selection tool 
on www.MasonryandHardscapes.org to help identify favorable 
sites and avoid one that may incur additional maintenance.  
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CANADIAN GOVERNMENT AFFAIRS
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CANADIAN 
INITIATIVES
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CODES AND STANDARDS FOCUS
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ICC 605, STANDARD FOR RESIDENTIAL 

CONSTRUCTION IN REGIONS WITH 

WILDFIRE HAZARD
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NEW STANDARDS

���� � �����ª«ª¯2

ACI/TMS 122
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CARBON RESEARCH
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INITIATIVES

��®±
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��
� � �����¤
���
� °¤ �� ��

�����
�

MUCH HIGHER 
RATES THAN OTHER 
CONCRETE PRODUCTS 


�¤����¤���®��

¨ �
¢ � ���


�¤����­���
� °¤ ���
������¨ ���	 �­����

28 DAYS

���¢±� ���� °¤ ���
�����
�����

� ���¨ ��¤����

3 YEARS
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CONCRETE MASONRY 

CHECKOFF PROGRAM UPDATE
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1.1 BILLION 
BLOCK SOLD
���ª«ª¯�²°³��­�ª«ª³±°³�
�­�ª«ª¯´�

27K+ VISITORS 
To BeautyofBlock.com

64
�¤�� ���­����¢�
���
­¤�� �����	�
����
��
­¤����¢��­�¶·ª�·¸·�³³ �̧PROGRAMS

MILLION 
IMPRESSIONS

���� ����
�
� � ���
������¨ ��
12 MILLION IMPRESSIONS



2024 Annual Report 16

INDUSTRY-AVERAGE EPD
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WORKFORCE DEVELOPMENT: NEW 

HARDSCAPINGIS.COM WEBSITE 

LAUNCHES
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FIRST

https://www.hardscapingis.com/hardscaping-is/video-interviews/
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HARDSCAPE PRODUCTION REPORT CAPTURES 

INDUSTRYWIDE TRENDS, CHALLENGES AND 

GROWTH DRIVERS
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KEY FINDINGS FROM THE 

CONTRACTOR INDUSTRY 

REPORT
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�����������������������������

2024 Contractor Industry Report

FOR THE UNITED STATES AND

CANADIAN HARDSCAPE INDUSTRY

March 2024

CMHA CONTRACTOR INDUSTRY REPORT
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153%

MANUFACTURED STONE VENEER 

INSTALLATION GUIDE

��� ������ 
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NEW IN 2024

 MSV Installation Guide

Installation Guide and Detailing Options 
for Compliance with ASTM C1780
For Adhered Manufactured Stone Veneer 5th Edition, 6th Printing

masonryandhardscapes.org

MANUFACTURED STONE VENEER TOPS 

COST VS. VALUE REPORT
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LAB FOCUSED ON PROVIDING HIGH 

QUALITY TESTING AND SERVICES
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CMHA RESEARCH 
& DEVELOPMENT 
LABORATORY

�¤�� ���­�
���� ���¨ �
��� �¢�	�� ����� �­��� �

2,400+
�¤�� ���­�­�  ¹ ±�	
��

®
� ��� �­��� �

3,000+
�¤�� ���­��
¨��¢�
��
���� �� �

150

THE CMHA LAB BY THE NUMBERS:

���¢������ ¨ �¤ 

$618,460

����¨��¤
������ 
���

���� � �����ª«ª¯

400+
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SAFETY AWARDS

RECORD NUMBER OF MEMBER 

FACILITIES RECEIVE 2023 

SAFETY AWARDS
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- BOB THOMAS,  
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MILESTONE 
AWARDS
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����������������
�������������
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©
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11
GOLD 

AWARDS

29
PLATINUM 
AWARDS

�������������������
������������������������

111

SAFETY AWARDS BY THE NUMBERS:

4
SILVER 

AWARDS
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EDUCATION UPDATE
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IN-PERSON INSTALLER EDUCATION

ON-DEMAND EDUCATION

75+

�¤�� ��	 ���
���ª«ª¯

600+
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MIDYEAR MEETING
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HNA BY THE NUMBERS:

HARDSCAPE NORTH AMERICA
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HNA PROJECT AWARDS
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CONCRETE WOMEN CONNECT
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COMMERCIAL TECHNICAL 

PROMOTION TEAM


�	
���������������
������������������������������
�
�������������� ������������������������� �����������
�������������� ����������� ������������������ ����������
���������� ��� ������ ���������������� ����� 
�	
�
������� ��������������� ������� ��������� ����� ����
�����������������
���������������������������­
°��
��������� ����������� ����� ������������������ ����������
����� �������������� ���������� ��� ���� 	����������

������������ �������������� ���� ��� ���������
�������� ����� ���� ���� ���������� ������������� ���
�������� ����������� ��� ��������� �������� ����� ����
���������������������������������������������������������
����������������������������������������������

FAMILY BUSINESS/SMALL BUSINESS FORUM


�	
���­��������������©���������������­���������������������������������
�����������������������������������������������������������������������������
���� �������������� ������� ��� ������ ������������ ��� ������ ���� ������ �������
�������������������� ��������������� ������������������� ��������������������
����������������������������������������������������������������������������
���������������������������������
�	
�
�������������������������������
������� ����� ��� ����  ��������� ���������� ���� ­������ ��������©������
���������­�����������������������������������������������������������������
���������������������������������������������������������������������������

`

����������������������������
��������������������������
������������������������
��������



2024 Annual Report 29

CMHA FINANCIALS

¢�¨ ��
�
 

� �� ��	��

�  ���¢��¡� ¨ ���

 �¤

�����¡�

 ���­�

����

 �¢��  ���¢��

����
�

 �¢��  ���¢�
¡��
�

 �¤

�����¡�

 ���­�

����

� �
�����

�
�� ���¢

­�¤��
�����

��	 �����¢�
��

� �� ���¤ �

$3,414,223
�  ���¢��¡� ¨ ���

$2,041,218 

$1,384,607 
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$3,000,445
$624,448
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$8.3M $7.4M
REVENUE EXPENSE
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MEMBER LISTING

PRODUCER MEMBERS
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DEALER VOTING MEMBER COMPANIES

PROFESSIONAL VOTING MEMBER COMPANIES
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CONTRACTOR VOTING MEMBER COMPANIES

https://www.masonryandhardscapes.org/directories/
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NCMA FOUNDATION
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NCMA FOUNDATION BOARD 

OF TRUSTEES CHAIR

LETTER FROM CHAIR
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$632,070

PROJECTS FUNDED IN 2024
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PROJECTS COMPLETED IN 2024
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ACSA STUDENT DESIGN COMPETITION
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DESIGN AND IMPLEMENTATION 

OF LINE AND POINT LOADS FOR 

SRWS USING THE SRW DESIGN 

MANUAL APPROACH
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UPDATED SRWALL 5 DESIGN 

SOFTWARE RELEASED
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NCMA FOUNDATION FINANCIALS
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����� �¥���¦

TOTAL ASSETS 9,949,518

Net Assets

�����������������®��� �������¥¦
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����� �������

END OF THE YEAR 8,779,518
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$1,298,135

$4,415
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$632,070 

$53,901

$65,528

$751,499

REVENUE EXPENSES

$1,302,550

2024 2024

STATEMENT OF FINANCIAL POSITION 
Year-End, December 31, 2024
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ICPI FOUNDATION
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T ED  LI G H T

ICPI FOUNDATION BOARD OF 

TRUSTEES CHAIR

LETTER FROM CHAIR
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https://www.masonryandhardscapes.org/icpi-foundation/about/


2024 Annual Report 40

ICPI FOUNDATION

PROJECTS COMPLETED IN 2024

ONGOING PROJECTS
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ICPI FOUNDATION FINANCIALS
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$679,632

$55,627
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$249,637

$26,811

$33,336

$309,784

REVENUE EXPENSES

$735,259

2024 2024

STATEMENT OF FINANCIAL POSITION 
Change to Year-End, June 30, 2024
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TOTAL ASSETS 6,873,040

Net Assets
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END OF THE YEAR 6,873,040
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