
Permeable 
Interlocking
Concrete Pavements

What about…?



Pavers w/ permeable joints

No. 8 bedding material
No. 57 stone base for 
water storage

No. 2 stone subbase for
water storage

Uncompacted soil
subgrade

What about
the system that
makes it different?



No. 8

No. 57 No. 2

Bedding, base & 
subbase stone sizes



base



What about hydrological design?
Infiltration trench design
‘C’ value: 0.2 – 0.3
CN: storage dependent
Detention/drain pipes: 

design as pond
Contributing impervious

areas:
Max 5:1 contributing 
impervious area:PICP 

Provide for overflows
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What about base traffic 
& base thicknesses?

Figure 18 – ICPI PICP manual – or software (AASHTO)
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What about surface 
clogging?

Percent of open surface 5% to 15%
Surface is 100% pervious

Researcher   Surface infiltration
rate, in./hr

Clausen (2007 UConn)   4.5 (on dense-graded base!)
Collins  (2007 NSCU )    6.75
Bean (2004 NCSU) 25-35  (clogged 1 – 3)
Borgwardt (Germany)    4 - 9 (many studies)

Substantial increase when cleaned
Surface openings = mini-detention ponds 



Borgwardt 2006



What about ADA?



What about pollutant reduction?
Clausen (2007) – Residential Driveways
Pollutant Export kg/ha/year
Variable Asphalt PICP Stone
Total Suspended Solids 230.1 23.1* 9.6
Nitrate nitrogen 1.78 1.25 0.15
Ammonia nitrogen 0.65 0.12 0.03
Kjeldahl nitrogen 13.06 1.08 0.47
Total Phosphorous 0.81 0.25** 0.04

*90% TSS reduction    **69% TP reduction
Van Seters (TRCA 2007): 81% TSS reduction
Hunt (2004): 72% TSS & 63% TP reductions
Booth & Leavitt (1999): significant metals 

reductions compared to asphalt runoff



What About Oils?

Studies by C. Pratt & S. Coupe  
Coventry University, UK

“…the system is capable of degrading 
at least 70g of oil per square meter 
per year.”

PICP can process occasional drips
Spills are manageable!



Microbial generation and 
consumption of oil within 
geotextiles in 
permeable interlocking 
concrete pavements

Oil droplet within cell 



No. 2 stone subbase 

Morton Arboretum
Lisle, Illinois

What about construction & inspection?



No. 57

No. 2



Wal-Mart Rehobeth Beach, Delaware 40,000 ft2

Screeding
No. 8 stone
bedding 
layer over 
No. 57 base



Construction – Mechanical Installation



Construction

d

Filling the openings with No. 8 stone



Compaction…

2009: Certification program



What about What about maintenance??
Monitor Base Inflow & Outflow
• Observation well at lowest point
• Min. 6 in. dia. perforated pipe w/cap
• Monitor drainage rate, sediment, water                

quality
• Cap hides under

pavers 



PCSP Limitations
An infiltration & detention 
facility first that supports 
vehicles
Dual function means…
• Greater site (soil) evaluation and design effort
• Demands high level of construction skill
• Combines detention & pavement costs
• Should be vacuum swept regularly



What about cost?What about cost?

$7 – 10/sf
Combined drainage & 

parking/roads 
More income generating

land or
more preserved land

Greater savings in highly
urbanized areas





Burnaby Shopping Center, 
British Columbia



Los Angeles

Calabasas

Santa Barbara

Livermore



Antwerp, Belgium
100,000 sf parking
TiO2 coated pavers

Largest NOx
reductions 
on 
calm, 
warm days,
no wind



PICP Eco-Machine
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*
Thank 

you!

www.icpi.org

dsmith@icpi.org
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