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What is Porous Asphalt?

Cross section of typical porous asphalt pavement with stone reservoir 
(Image courtesy of FHWA)



The concern/problem

• Run-off from impervious surfaces
• Detention basins and retention ponds require 

additional land
• Pollution







Why Porous Asphalt?
• Reduce impervious surface
• Reduces runoff
• Recharge ground water
• Improve water quality
• Eliminate need for 

detention basins
• Reduce permitting 

requirements



Why Porous Asphalt?
• Reduces hydroplaning
• Reduces glare
• Reduces tire spray
• Reduced tire-pavement 

noise
• Less susceptible to frost
• Reduces use of de-icing 

chemicals





Where to use Porous Asphalt?
• Parking lots
• Low volume roadways
• Alleyways
• Recreational Facilities

– Playgrounds
– Tennis courts
– Pathways
– Bike Paths
– Shoulders



Design

Porous Asphalt Pavements



History of Porous Asphalt Pavements

• Developed by the Franklin Institute – 1972
• Tested in pilot projects during 1970’s
• Development of geotextiles in 1979
• Current design since 1980
• Thousands of projects have been constructed in 

the Midwest
• You will hear about quite a few locally as well



Important Considerations
• Subgrade condition

– Sand
– Silt
– Clay

• Seasonal high groundwater 
table

• Discharge system?
– Infiltration
– Mechanical (Underdrain)



Keys to Success-Site Conditions

• Soil permeability/infiltration rate
– EPA recommends 0.5 inches/hour
– 0.1 to 10 inches/hour is acceptable

• Depth to bedrock greater than 2 feet
• Depth to high water greater than 3 feet
• Fill – not recommended
• Frost - research says 30% of frost depth



Soils Investigation
• Borings and/or test pits
• Test permeability
• Determine depth to high 

water table
• Determine depth to 

bedrock



Keys to Success

• Slope-limit surface slope to 5%
• Terrace when necessary
• Use conventional HMA for steeper slopes
• Avoid the costs of piping water long distances

– Use the recharge bed to collect stormwater from 
other impervious areas

• Spread infiltration over largest area possible
– 5 acres impervious/1 acre porous



Typical Cross Section



Materials – Stabilization Course

• Engineering judgment is required to determine if 
a stabilization course is necessary

• A stabilization course should be used if there is a 
potential for the subgrade to compress or to be 
subject to lateral movement during construction



Best practices:
• Storage bed aggregate must be clean, uniformly-

graded broken stone whose size designation is
appropriate for the surface course desired and
design load conditions. The stone must be
washed, prior to placement, to minimize the
amount of stone dust and other fine particles
that can clog the surface of the subsoil.

Materials – Reservoir Bed



Best practices:
• The choker course must consist of clean, washed

broken stone whose size designation is appropriate 
for the surface course desired and design load 
conditions. The smallest size designation that may be 
used is AASHTO No. 57. 

The choker course will lock in the reservoir bed, 
providing a smooth surface for paving

Materials – Choker Course



Aggregate Materials



Aggregate Gradation



HMA Mixtures



Construction

Porous Asphalt Pavements



Bed Excavation
• Excavate bed to plan 

elevation using equipment 
w/ “soft footprint”

• Don’t compact subgrade*



Bottom Must Be Flat

Recharge Bed

Recharge Bed



Non-woven Geotextile
• Spread geotextile 

immediately after fine 
grading

• Overlap fabric >16” at seams
• Install drainage pipes if used
• Excess fabric (>4’) folded 

over aggregate until paving 
will occur, then cut away





Stone Recharge Bed
• Place clean, single size 

(1½”-3”), washed aggregate
• Do not drive trucks on fabric
• Spread and grade with 

tracked equipment in 8” 
lifts

• Light compaction – static 
(40% air voids)

• Protect pipes



Choker Course
• Place “Choker” course –

½” clean washed 
aggregate
– Creates a stable paving 

platform
– Typically 1 – 2” thick
– Grade and compact

 Static
 Vibratory if using low 

amplitude, high 
frequency



Paving
• Paving should be done last

– 2-4” single lift
– Recommend track paver
– Less rolling required

• Avoid truck movements 
over aggregate
– Stability may be an issue
– Avoid disturbing aggregate 

surface
• Plan for production to be 

less than normal



Compaction
• Use Static compaction
• Breakdown with a 10 ton 

steel wheel roller
– 2 – 4 passes total

• Finish with a 3.5-5 ton roller



Rolling Temperature is Critical

• Beware of asphalt surface cooling too quickly
• Wind speed ideally 0-3 mph
• No paving of surface course under 50°
• Forecast not showing impeding storms until 

paving is complete





Post Construction
• Limit traffic for 48 hours to 

allow to set up
• Keep sediment control in 

place until vegetation is 
established

• Protect pavement from 
contamination 

• Inspect for design compliance 
several times during storm 
event for the first few 
months-then annually





Maintenance

Porous Asphalt Pavements



Proper maintenance is critical to the success of porous 
pavement systems
• DO NOT use a porous pavement for storage of any 

materials (including plowed snow)
• DO NOT use sealers or coatings of any kind that will 

clog the surface
• DO Inspect the surface course annually for any 

distress – repair areas by removal and replacement 
of the surface course 

Maintenance Considerations



Maintenance Considerations
• DO NOT set plow blades to 

a level that will damage the 
surface

• DO NOT use sand, cinders, 
or any de-icing materials 
that don’t dissolve in 
solution

• DO maintain adjacent 
vegetated areas



Maintenance Considerations
• Two-four times a year the 

pavement should be 
vacuumed-not power swept
– Vacuum for Spring cleanup 

after final snow event
– Vacuum for Fall cleanup after 

the leaves have fallen
– Power wash after vacuuming
– Pressure washing can be 

effective for clogged areas







Costs

Porous Asphalt Pavements



Cost Breakdowns
• Decrease in Costs

– Decrease in quantity of HMA 
needed

– Ice mitigation budgets 
decreased 75-100%

– Can shorten construction 
time if other features aren’t 
necessary

– Decrease of other drainage 
features
 Retention ponds
 Detention basins
 Others

• Increase in Costs
– Pavement structure typically 

costs more
– Labor costs are higher; slower 

production; more hands on 
– Materials are more expensive

 Clean aggregates
 Polymer binders
 Additives
 Fiber potential



Projects

Porous Asphalt Pavements



Permeable Pavement Test Site- Sycamore Avenue Madison



Bay Beach Amusement Park



Bay Beach Amusement Park



UW-Platteville Football Field



UW-Lacrosse Football Field



Volk Airport Field



10th Street



Bayfield Resort











Dubuque Parking Lot-6 years old









Conclusions
• Porous pavements offer good alternative to conventional 

stormwater mitigation
• Site Conditions must be right
• Need to protect pavement from contamination during and 

after construction
• Properly designed and constructed will last more than 20 

years
• Porous Pavements can be produced from a standard HMA 

facility and placed with typical paving equipment.  But 
experience matters for both production and placement





Resources



Contacts • WAPA
– www.wispave.org
 608-255-3114

– Brandon Strand
 strand@wispave.org

– Deb Schwerman
 deb@wispave.org

http://www.wispave.org/
mailto:strand@wispave.org
mailto:deb@wispave.org
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