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    Introduction to Interlocking Concrete Pavement – Module 1 

About ICPI 
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Who is ICPI? 

• Interlocking Concrete 
Pavement Institute 

• Founded in 1993 
• The trade association

representing the
interlocking concrete
paving industry in U.S.
and Canada 

• Develop and distribute
technical information for
design professionals and
installers 

• Over 1,000 members. 

Pavers in Every Project! 

• ICPI engages in a broad
range of technical,
marketing, educational,
government relations and
communications 
activities 
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Our Mission 

To deliver education and technical guidance 
leading to awareness, acceptance and use of
segmental concrete pavement systems in the 

United States and Canada. 
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   Advancing the Urban Surface Evolution 

Interlocking Concrete Pavement 
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 ICP System Components 
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Presenter
Presentation Notes
The key for interlocking concrete pavement system is the high-strength, durable concrete units, which interlock each other and transfer applied loads through shear.  Details of load transfer mechanism will be discussed in later lectures. But, first, the rest of the components in this pavement system: they play different but equally significant roles in the structural capacity and structural integrity of the system.Joint sand: sand swept into the openings between the pavers.Bedding sand: a layer of coarse, clean sand that is screeded smooth to provide a level base for the pavers.  The sand must be natural or manufactured, i.e. crushed from larger rocks, and should conform to the grading requirements.  This layer is usually 1 to 1 ½ in. (25 to 40mm) thick.A base course can be compacted aggregate, cement treated, or asphalt treated aggregate, depending on the subgrade, traffic and environmental conditions.Geotextiles: Woven or non-woven fabrics made of plastic fibers used for separation, or drainage between the subbase and subgrade layers.Edge restraint: A curb, edging, or other stationary object to contain the sand and pavers so that they do not spread and lose interlock. 



  
 

 

 

Product Standards 

• Canadian Standards 
Association (CSA) 
 CSA-A231.2 Precast Concrete 

Pavers 
• Test requirements: 
 Compressive strength

(Production or Field) 
 Freeze-thaw durability in 

deicing salt solution 
 Dimensional tolerances 
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How do pavers work? 

• Flexible behavior with 
concrete surface 

• Minimized stress 
cracking on surface 

• Interlock: inability of a 
paver to move
independently of its
neighbours 
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Vertical Interlock 

• Achieved by shear
transfer of loads to 
surrounding units
through sand in the 
joints 

Load 

Load 

Load 

No Vertical Interlock 

Vertical Interlock 

Displaced
Bedding Sand 

Displaced
Bedding Sand 
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Horizontal Interlock 

• Achieved with laying
patterns that disperse 
forces from braking, 
turning and
accelerating tires 

Load 

Load 

Load 

No Horizontal Interlock 

Horizontal Interlock 

Horizontal 
Displacement 
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Basic Patterns 

Stack Bond Parquet 

Running Bond Mod.Running Bond 
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Basic Patterns 

Herringbone 

K Pattern 

Mod. Herringbone 

• Shorter, discontinuous
bond lines, not aligned
with traffic provide the 
greatest strength 
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Rotational Interlock 

• Achieved by thickness
of paver and
confinement due to 
edge restraint. 

Load 

Load 

No Rotational Interlock 

Rotational Interlock 

Horizontal 
Displacement 

Horizontal 
Displacement 
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 Aspect Ratio for Different Applications 
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Presenter
Presentation Notes
The other important ratio is the overall length of a unit to its thickness, or aspect ratio. When this ratio exceeds 4:1, units should not be used in streets and parking lots. Pavers having ratios between 3:1 and 4:1 generally can be used in residential drives. Figure 2-21 illustrates these differences.Units with length to thickness aspect ratios between 3:1 and 4:1 are generally not subject to flexing and cracking under high vehicular loads. Those with an aspect ratio of 3:1 can be used in all vehicular applications. For example, 4 in. by 8 in. by 3 1/8 in. (100 mm wide by 200 mm long by 80 mm thick) rectangular pavers have an aspect ratio of 200: 80 or 2.5:1. This makes them suitable for streets.



 

  

   

 

  

Aspect Ratio for Different Applications 

Pedestrian Residential 
Driveways 

Parking 
Lots and 
Streets 

3:1 or less Higher rotational and
vertical interlock • • • 

Between 3:1 and 
4:1 

Moderate rotational 
and vertical interlock • • 

4:1 or more Reduced rotational 
and vertical interlock • 
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Presenter
Presentation Notes
In United States and Canadian product standards for concrete pavers, a concrete paver is defined as having a maximum aspect ratio of 4:1, and a minimum thickness of 2 3/8 in. (60 mm). In addition to aspect ratio and thickness, both standards have maximum surface area requirements. The United States standard requires the maximum surface area less than or equal to 100.25 sq. in. (0.065 m2) and the Canadian standard requires the maximum surface area to be less than or equal to 144 sq. in. (0.090 m2).The definitions do not include larger paving slabs. Generally paving slabs have an aspect ratio greater than 4:1, a minimum thickness of 2 in. (50 mm) and have surface areas greater than those defined in the above paver standards. Paving slabs are also incorrectly called concrete pavers. These range in a variety of sizes larger than 10 in. by 10 in. (250 mm by 250 mm), depending on the thickness and resulting aspect ratio.  Users tend to confuse interlocking concrete pavers with paving slabs as being appropriate for the same applications. Paving slabs are not. The thinner, larger paving slabs are not suited for vehicular traffic because they may flex and crack from loads. Interlocking concrete pavers, however, can be used in either vehicular or pedestrian applications.Interlocking concrete pavers contribute greater structural bearing and load spreading capacity than thinner paving slabs. When properly installed, interlocking concrete pavers are tightly fitted together with sand filled joints. The sand transfers loads to surrounding units, reducing the load on the compacted aggregate base and soil subgrade. Interlocking concrete pavers have more vertical area on their sides to “lock up” and distribute loads to their neighbors. Paving slabs, however, have less vertical surface for interlock and spreading loads (unless they are very thick). They rely on their larger horizontal area to spread loads. Interlock is incidental to their structural performance and load bearing capacity, whereas, with interlocking concrete pavers, interlock is critical to them.Paving slabs are generally not compacted into bedding sand, since the slabs may crack under the force of the plate compactor. In many cases the bedding sand is screeded smooth and compacted prior to placing the larger slabs. The joints, usually 1/16 to 1/8 in. (2 to 3 mm) wide, are then filled with sand.As discussed in a previous section, pre-compaction of the bedding sand is not necessary, even detrimental to interlocking concrete pavers achieving interlock. Since interlock is not a factor in the load spreading of paving slabs, the bedding sand may be pre-compacted. However, the same guidelines for bedding sand under concrete pavers apply to sand under paving slabs. The thickness should be nominal 1 in. (25 mm), maintained as consistently as possible, and not be used to compensate for depressions in the surface of the base.To summarize, concrete pavers and concrete paving slabs are two different products. They are installed differently and they spread applied loads differently. Therefore, care in product selection and installation saves potential problems after the job is done.



 
   Advancing the Urban Surface Evolution 

Permeable Interlocking Concrete Pavement 
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PICP System Components 
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Presenter
Presentation Notes
Talking Points:PICP is not the same as GEO GRIDS Describe the system components and  Parts of the system – 2 sub base reservoirs of different stone sizes ; the smaller stone “chokes” the bedding layer and the larger stone together to make a structurally strong pavement Many Color/ pattern options



   
 

  
   

 
  

 
    

  
 

  

 
   

  
   

    

Subbase Aggregate 

• ASTM No. 2 crushed 
aggregate 
 Min. porosity (volume of

voids/ total volume of
base) > 0.32 

 Water storage capacity in
void spaces = 30% to 40% 

 Minimum 6 in. (150 mm)
thick layer 

 Adds stability during
subbase/base spreading &
compaction 

 Can eliminate geotextile
over subgrade 

ASTM No. 2 
Sieve Size Percent Passing 

75 mm (3 in.) 100 
63 mm (2½ in.) 90 to 100 
50 mm (2 in.) 35 to 70 
37.5 mm (1½ in.) 0 to 15 
19 mm (3/4 in. 0 to 5 
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Base Aggregate 

• ASTM No. 57 crushed 
aggregate or similar 
 Min. porosity (volume of

voids/ total volume of
base) > 0.32 

 Storage capacity in its void
spaces = 30% to 40% 

 Min. 4 in. (100 mm) thick
layer 

 Compacted No. 57 layer
above “chokes” into No. 2 
layer 

ASTM No. 57 
Sieve Size Percent Passing 

37.5 mm (1½ in.) 100 
25 mm (1 in.) 95 to 100 
12.5 mm (1/2 in.) 25 to 60 
4.75 mm (No. 4) 0 to 10 
2.36 mm (No. 8) 0 to 5 
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Bedding and Joint Aggregate 

• ASTM No. 8 crushed 
stone 
 Max. thickness 2 in. (50 

mm) prior to compaction 
 Filtration rate ~500 to

1,000 in./hr 
 Stores water, but not

included in storage
calculations - buffer 

 Beds or “chokes” into No.
57 stone layer underneath 

 Smaller washed stone may 
be used to fill narrow
joints 

ASTM No. 8 
Sieve Size Percent Passing 

12.5 mm (1/2 in.) 100 
9.5 mm (3/8 in.) 85 to 100 
4.75 mm (No. 4) 10 to 30 
2.36 mm (No. 8) 0 to 10 
1.16 mm (No. 16) 0 to 5 
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Presenter
Presentation Notes
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Different assemblies for different objectives 

Partial Infiltratio 

Full Infiltration 

No Infiltration 21 
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Education 
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ICPI Certified Installer 

Phase 1: Earn the CPI Record of 
Completion 
 Complete 2-day Concrete Paver

Installer course and pass the
exam 

 Does not expire 
Phase 2: Become an ICPI Certified
Installer 
 Hold a ICP Record of 

Completion 
 Document ICP experience of 5

projects & 10,000 SF 
Phase 3: Maintain ICPI Certified
Installer 
 Earn continuing education 

credits: minimum of 8 hours
over 2 years 

 Renew certification biennially 
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Presenter
Presentation Notes
Use this slide to explain the two levels of ICPI recognition of ICP installation knowledge and experience. Option 1 only requires taking one course on ICP and passing the exam. A certificate of completion is issued and doesn’t expire. This document is portable but does not indicate certification. Option 2, certification, involves more time and commitment by an installer. He or she must first take the ICPI Installer Certification class and pass the exam. The ICPI Installer Certification is earned with at least 5 projects totaling at least 10,000 square feet. Certification is maintained by taking continuing education courses. ICPI offers a large list of possible courses on www.icpi.org. There must be at least 8 hours taken over two years, the same period as the certification. This qualifies an installer for certification renewal.ICPI encourages specifications submittals to include a ICPI Certified Installer  which includes project experience. These individuals are listed on www.icpi.org. 



  

      
       

 

 

    
       

 

      
       

 

ICPI Installer Specialist Designations 
Commercial 
• Take Commercial Paver Technical Course & pass the exam 
• Document installation of min. 50,000 sf of commercial 

projects 
• Maintain certification to maintain designation with 

continuing education 

Permeable Interlocking
Concrete Pavement 
• Take PICP course & pass the exam 
• Document installation of min. 10 projects & 50,000 sf of 

PICP projects 
• Maintain certification to maintain designation with 

continuing education 

Advanced Residential 
• Take Advanced Residential course & pass the exam 
• Document installation of min. 50,000 sf of residential 

projects 
• Maintain certification to maintain designation with 

continuing education 24 

Presenter
Presentation Notes
Use this slide to explain ICPI Specialist Designations in three specialty paving areas: commercial, PICP and advanced residential.The requirements for each are listed, and this presentation encourages specification submittals to include ICPI certified installers with a Commercial Specialist Designation. The course taken for this designation covers a range of commercial construction including industrial pavements, mechanical installation, overlays, rigid assemblies, roof decks and grid pavements. The Commercial Specialist Designation is earned with at least 10 commercial projects totaling at least 50,000 square feet of segmental concrete paving. Certification is maintained by taking continuing education courses. ICPI offers a large list of possible courses on www.icpi.org. There must be at least 8 hours taken over two years, the same period as the certification. This qualifies an installer for certification renewal.
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Resources 
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ICPI Manuals 
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Presenter
Presentation Notes
The work example uses the design method adopted from Standard Specifications for Infiltration Practices and the Maryland Stormwater Manual published by the State of Maryland, Department of the Environment.  The procedure is from “Method for Designing Infiltration Structures”.  This method also assumes familiarity with SCS (U.S. Soil Conservation Services, or now called NRCS National Resource Conservation Service) TR 55 (technical research) method.  Provinces, states, and cities may mandate the use of other methods.



ICPI Tech Specs 
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ICPI Tech Spes 
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www.ICPI.org 
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http:www.ICPI.org


 Municipal Applications Brochure 
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 Interlock Design Magazine 
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Resources Working for You 
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North Bay, ON 
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Toronto, ON 

• References ICPI Tech 
Specs 

• Standardized palette 
based on 8cm pavers 

• Tighter specification for
bedding sand 
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Kitchener, ON 

• Design and 
constructed 
based on ICPI 
guidance 
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14801 Murdock Street 
Suite 230 

Chantilly, VA 20151 
703.657.6900 
www.ICPI.org 

Visit us at booth B604 
36 

http:www.ICPI.org

	Interlocking Concrete Pavement: �Attractive, Resilient, Economical
	About ICPI
	Who is ICPI?
	Our Mission
	Interlocking Concrete Pavement
	ICP System Components
	Product Standards
	How do pavers work?
	Vertical Interlock
	Horizontal Interlock
	Basic Patterns
	Basic Patterns
	Rotational Interlock
	Aspect Ratio for Different Applications
	Aspect Ratio for Different Applications
	Permeable Interlocking Concrete Pavement
	PICP System Components
	Subbase Aggregate
	Base Aggregate
	Bedding and Joint Aggregate
	Different assemblies for different objectives
	Education
	ICPI Certified Installer 
	ICPI Installer Specialist Designations 
	Resources
	ICPI Manuals
	ICPI Tech Specs
	ICPI Tech Spes
	www.ICPI.org
	Municipal Applications Brochure
	Interlock Design Magazine
	Resources Working for You
	North Bay, ON
	Toronto, ON
	Kitchener, ON
	Slide Number 36

