
Tab 8a ‐ Porous Pavement 1/13/2022

1

WinSLAMM v 10.5 
Porous Pavement

Tab 8a

1

Using WinSLAMM v10.5 to Meet Urban Stormwater Management Goals

John Voorhees

PV & Associates LLC

January 2022

We will cover . . .

• Porous Pavement 
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Porous Pavement Cross Section

Pavement 
Surface can be 
• Paver Blocks
• Porous Asphalt
• Porous Concrete
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Porous Pavement Performance Algorithm
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TSS Removal Processes

Perforated Pipe Underdrain

Aggregate Base Layer

Aggregate Bed Layer

Porous Pavement Layer

TSS Removal Processes ‐ Initial

Perforated Pipe Underdrain

Aggregate Base Layer

Aggregate Bed Layer

Porous Pavement Layer

Vinfluent

Minfluent

Vinfiltration

Veffluent = Vinfluent – Vinfiltration

Meffluent =Minfluent –Mclogging – Minfiltration – Msettling

Veffluent
Meffluent

Minfiltration Msettling

Mclogging
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TSS Removal Processes – Subsurface Clogged

Perforated Pipe Underdrain

Aggregate Base Layer

Aggregate Bed Layer

Porous Pavement Layer

Clogging Sediment Depth for Zero Subsurface Infiltration = 0.25 in.

Vinfluent

Minfluent

Vinfiltration = 0
Minfiltration = 0

Msettling

Mclogging

Veffluent
Meffluent

Veffluent = Vinfluent – Vinfiltration

Meffluent =Minfluent –Mclogging – Minfiltration – Msettling

TSS Removal Processes – Settling Volume = 0

Perforated Pipe Underdrain

Aggregate Base Layer

Porous Pavement Layer

Maximum 
Sediment 

Depth

Clogging Sediment Depth for Zero Subsurface Infiltration = 0.25 in.

Vinfluent

MinfluentMclogging

Aggregate Bed Layer

Veffluent
Meffluent

Veffluent = Vinfluent – Vinfiltration

Meffluent =Minfluent –Mclogging – Minfiltration – Msettling

Vinfiltration = 0
Minfiltration = 0

Msettling = 0
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TSS Removal Processes – Surface Clogged

Perforated 
Pipe 

Underdrain

Aggregate Base Layer

Aggregate Bed Layer

Porous Pavement Layer

Maximum 
Sediment 

Depth

Clogging Sediment Depth for Zero Subsurface Infiltration = 0.25 in.

Vinfluent

Minfluent Veffluent
Meffluent

Veffluent = Vinfluent – Vinfiltration

Meffluent =Minfluent –Mclogging – Minfiltration – Msettling

Msettling = 0

Mclogging = 0

Vinfiltration = 0
Minfiltration = 0

Entering Porous Pavement Data into the 
Program

• Pavement Geometry 
and Properties

• Outlet/Discharge 
Options

• Surface Pavement 
Layer and Cleaning 
Data

• Native Soil 
Infiltration Data
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Area – runoff from the 
Total Area drains to the 
Porous pavement area 

Pavement Area Graphic

Run-on Allowed

Pavement Geometry 
and Properties
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Aggregate 
Base for 
Storage

Porous Pavement Area to Aggregate Base 
Area Ratio

Standard 
Pavement

Standard 
Base

Porous 
Pavement

Aggregate 
Bedding

Porous Pavement Area to Aggregate Base 
Area Ratio

= 0.33
Porous Pavement Surface Area = 2

Standard 
Pavement

6=Aggregate Base Surface Area

Porous 
Pavement

Wide 
Gutter
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Outlet and 
Discharge Options

Graphic with 
entered data

Cleaning 
Frequencies
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Surface Clogging Option 1

Surface Clogging Option 2
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Modeling Notes

• Porous Pavement routing is performed using the 
Modified Puls Storage – Indication Method.

• Time increments user established and vary by event.

• Yield reductions due to 
– surface pavement filtering

– subsurface settling 

– runoff volume reduction through infiltration

• The porous pavement structure is assumed to be flat

• In Northern Climates, groundwater contamination due to 
Chlorides may be a problem – check with your regulatory 
agency

• Porous pavement clogging and cleaning time frames may 
require a multi‐year analysis to correctly evaluate performance

• Clogging due to run on increases as the porous pavement area 
to drainage area ratio decreases

Modeling Notes
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Surface Seepage Rate Changes due 
to Surface Clogging

 Table 1 - Particulate Treatment in Porous Pavement Devices 

Fractional Removal of Stormwater Particulates 

Media 
0.45 to 

3µm 
3 to 12µm 12 to 30µm 30 to 60µm 60 to 120µm

120 to 
250µm 

>250µm 

Porous pavement 
surface (asphalt or 
concrete) 
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Surface Infiltration Rate Changes due to 
Pavement Clogging

Infiltration rate 
decreases as sediment 

clogs the surface

Surface Seepage Rate Changes to 
the Control Practice

Assumes 50% increase in 
Seepage Rate upon Cleaning

Winter Season Shutdown
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Surface Seepage Rate Changes to 
the Control Practice

Assumes 50% increase in 
Seepage Rate upon Cleaning

Pavement Cleaning

• TSS Removal Credit for any Underdrain Discharge = 65%

• Total Phosphorus Removal Credit for any Underdrain 
Discharge = 35%

• Removal Credit for any Infiltration Discharge = 100%

• Water must be Discharged from the Entire System after 
72 hours

• Design the System to have a grade no greater than 2%

Wisconsin Permeable Pavement 
Standard 1006 (Feb 2016)

5% Reduced Effective Infiltration Area
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Example Input and Output
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Control Practice Summary Table

Control Practice Detail Tables
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PorPav 
Source 
Area 
Number

Rain 
Number

Rain 
Depth (in)

Time 
(Julian 
Date)

Maximum 
PorPav 
Stage (ft)

Minimum 
PorPav 
Stage (ft)

Total 
Source 
Area 
Runoff 
Before 
Porous 
Pavement 
(ac-ft)

Non-
Porous 
Pavement 
Area 
Runoff 
Volume 
(ac-ft)

Event 
Inflow 
Volume 
onto 
Porous 
Pavement 
(ac-ft)

Event 
Bypass 
Volume 
Due to 
Surface 
Clogging 
(ac-ft)

Event 
Overflow 
Volume 
(ac-ft)

Event Infil 
Outflow 
(ac-ft)

Event 
Orifice 
Outflow 
(ac-ft)

Event 
Total 
Outflow 
(ac-ft)

Event 
Flow 
Balance 
(ac-ft)

Volume 
Reduction 
Fraction

Solids 
Reduction 
Fraction

46 1 0.46 0 0.01 0 0.01 0 0.01 0 0 0.01 0 0.01 0 1 0
46 2 0.58 5 0 0 0.012 0 0.012 0 0 0.012 0 0.012 0 1 0
46 3 0.25 9 0 0 0.005 0 0.005 0 0 0.005 0 0.005 0 1 0
46 4 0.03 11 0 0 0.001 0 0.001 0 0 0.001 0 0.001 0 1 0
46 5 0.39 11 0 0 0.008 0 0.008 0 0 0.008 0 0.008 0 1 0
46 7 0.05 18 0 0 0.001 0 0.001 0 0 0.001 0 0.001 0 1 0
46 8 0.03 22 0 0 0.001 0 0.001 0 0 0.001 0 0.001 0 1 0
46 9 2.33 23 0.01 0 0.049 0 0.049 0 0 0.049 0 0.049 0 1 0
46 12 0.51 34 0 0 0.011 0 0.011 0 0 0.011 0 0.011 0 1 0
46 15 0.67 47 0.01 0 0.014 0 0.014 0 0 0.014 0 0.014 0 1 0
46 16 0.61 50 0.01 0 0.013 0 0.013 0 0 0.013 0 0.013 0 1 0
46 18 0.85 63 0 0 0.018 0 0.018 0 0 0.018 0 0.018 0 1 0
46 20 1.02 66 0.01 0 0.021 0 0.021 0 0 0.021 0 0.021 0 1 0
46 22 1.48 70 0.01 0 0.031 0 0.031 0 0 0.031 0 0.031 0 1 0

Additional Output

Available through:   
Tools/
Default Model Options

Water Balance File
Mass Balance File
Stage Outflow File
Surface Seepage Rate File
Detailed Output File
Stochastic Seepage Rate Detail File

Questions?


