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Introduction



What’s in a Name?

Porous 
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Permeable 
Pavers

Pervious 
Concrete



Porous Pavement System
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Presenter
Presentation Notes
Cross section of porous pavements.  Keys are: Uncompacted subgrade, Clean large size crushed stone with high voids, thin layer of clean ½” crushed aggregate “choker course” that locks up surface to provide stable paving platform.




Hydrologic Cycle

Source: North Carolina State University



“Hardscape” Effects Hydrologic Cycle

Source: Puget Sound Partnership

Impact to Quantity of Runoff
Impact to Water Quality



Impact to Water Quality

• Human Health
– Pollutants

• Drinking Water
– Aquifer Recharge

• Habitat
– Scour
– Sedimentation

Source: WA Dept of Ecology, College of William and Mary



Why Porous Pavements?

• Reduce Quantity of 
Runoff

• Improve Quality of 
Runoff



Water Quality Treatment Potential

Porous
Pavement



Water Quality Treatment Potential

Source: Interpave “Understanding Permeable Pavements”



Why Porous Pavements?

• Reduce impervious surface
• Recharge ground water
• Improve water quality
• Eliminate need for 

detention basins
• Provide useful purpose in 

addition to storm water 
management (parking lot, 
trail, street)



Design



Design Considerations

• Structural Design
– Traffic
– Subgrade

• Hydrologic Design
– Percolation Rate
– Recharge Bed



Traffic

• Porous Pavements 
are Suitable for
– Automobiles/Light 

Trucks
– Recreational Facilities

• Bike Paths
• Trails
• Parking Lots
• Driveways

• Not Recommended 
for Heavy Trucks



Subgrade

• Pervious Concrete
– Resilient Modulus, MR

• Permeable Pavers
– CBR

• Porous Asphalt
– CBR



Hydraulic Design—Subgrade

• Soil percolation rate
• EPA 0.5”/hr !!
• Local 0.1”/hr okay
• Depth to bedrock > 2’
• Depth to high water > 3’
• Fill – not recommended
• Frost

Presenter
Presentation Notes
Successful use of porous pavements makes it necessary that certain site criteria is met.

First we want to make sure that soils will allow water to infiltrate.  The EPA recommends an infiltration rate of ½” per hour, however infiltration rates as low as 0.1 inch/hour are acceptable.  This would only mean that the depth of the stone recharge bed may have to be deeper.

The depth to bedrock and high water are also important to allow for infiltration. (recommended depths are shown).  Porous asphalt pavements in conjunction with other stormwater management techniques such as water quality swales and infiltration trenches have been used in areas where this criteria has not been met.

Placing porous pavements on fill is not recommend since in most cases the infiltration rate will not be acceptable.

The depth of the stone recharge bed should also be below the frost depth.  In some areas this will mean that the bed will be quite deep.  What you will want to look for here is taking water from impervious areas such as roofs to maximize the benefits of the porous pavement.



Hydraulic Design

• Storm Intensity
– Typical designs for 

2 year/24 hr storm
– Conservatively 

design for 10 
year/24 hr storm

• Meet Local & State 
wastewater 
mitigation 
requirements.

Source: Hydrocad

Presenter
Presentation Notes
This is just saying use the design storm set by regulations
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Source: http://www.wsi.nrcs.usda.gov/products/W2Q/H&H/docs/TRs_TPs/TP_149.pdf`

Hydraulic Design



Hydraulic Design



Structural Design
Pervious Concrete

• ACPA PerviousPave
Software
– Design based on 

Fatigue Damage

• Traffic
• Subgrade
• Hydraulic Inputs
• Design PCC Thickness

and Recharge Bed 
Requirements



Structural Design
Permeable Pavers

• Flexible Pavement 
Design

• CBR
• Traffic
• Use any method 

including AASHTO 93, 
AI SW-1, or PCASE

• Replace AC Layer with 
Paver Blocks Using 
Equivalency Factors



Structural Design
Porous Asphalt

• Follow AASHTO Design 
Procedures
– Layer coefficients

• Open-Graded 0.40-0.42
• Asphalt Treated 

Permeable Base 0.30-0.35
• Stone bed 0.10-0.14

• Minimum Asphalt 
thickness
– 2.5” Parking areas (little 

or no trucks)
– 4.0” Residential type 

streets



Materials



Geotextile

• Separation 
Layer

• Place on 
uncompacted
subgrade



Recharge Bed Materials

%Passing 

Sieve
Reservoir

AASHTO No. 2
Choker

AASHTO No. 57
3” 100

2 ½” 90 – 100

2” 35 - 70

1 ½” 0 - 15 100

1” - 95 – 100

3/4” 0 - 5 -

1/2” 25 – 60

No. 4 0 - 10

No. 8 0 - 5



Choker/Reservoir Aggregates



Pervious Concrete

• Zero Slump mix
• Low w/c ratio (0.28 – 0.35)
• Open graded
• Standard Portland Cement
• No Reinforcing Steel
• Fibers okay



Permeable Pavers



Porous Asphalt

• Open Graded Mix
• Polymer Modified 

Binder
– PG 70-22 ER
– PG 70-28 ER

• Fibers to control 
draindown

• Va > 16%



Construction Guidelines



Flat Bottom



Slopes

• Slope – limit surface slope to 5%
– Terrace when necessary

Ref:  Pennsylvania Stormwater Best Management Practices Manual 



Pervious Concrete Construction



Porous Asphalt Construction



Maintenance/Snow Removal

• Inspect several times first few months during 
storm events.

• Inspect annually thereafter.
• Pavement surface should be vacuumed and may 

be flushed or jet washed annually.  
• Use liquid de-icing compounds as needed
• Do not use sand, ash, or salt for snow or ice



Resources



Thank You!

John Duval, P.E.

PAVEMENT SERVICES, INC.
john@psipdx.com
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