Porous Asphalt Pavements




"Some cause happiness wherever they go;
others, whenever they go.”
- Oscar Wilde (1854-1900)
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Storm water Best Management Practices
(BMP’s) in an Ultra-Urban Setting

Por ous asphalt hasthe potential to be an
effective ultra-urban BMP.

Por ous asphalt wor ks by allowing:

v streets,

v’ parking lots,

v'sidewalks, and other impervious covers

toretain their natural infiltration capacity
while maintaining the structural and functional
features of the materialsthey replace.
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Construction Must-Haves
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Sufficient pavement thicknessto reduce
overstressing the sub-grade.

Quality base and sub-base materialsthat can
support the applied loads.

Stable surface that serves asthe wearing
coursefor traffic.

Compaction of all materialsto provide
strength and to resist densification under

traffic.
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http://www.facebook.com/photo.php?pid=38747&id=100000222233477
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http://www.facebook.com/photo.php?pid=38747&id=100000222233477
http://www.facebook.com/photo.php?op=1&view=global&subj=723385130&pid=37873828&id=2400777
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Open-Graded HMA ~2 %" — 6" -
Yo" Agg. (#57) ~ 1 - 3" Thick — (]

Clean Uniformly Graded 2”-3"
Crushed Agg. (#2) — 40% Voids
for ~ 24" — 36”

Non-Woven Geotextile

Uncompacted Subgrade
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s Natural Conditions

Typical Annual Water Budget
Forested Land Cever
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ion-Transpiration

Surface

8¢ 0.3% Runoff

Groundwate
36.6 %

Courtesy May, U of W
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TRANSPIRATION

FRACTURE

BEDROC

BASEFLOW
15" or 1,120

gpd/acre




['ypical Annual Water Budget
B Urbanized Land Cover

'

e (([25%

' Evaporation-Transpiration

Groundwate :
15%

Courtesy May, U of W
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Developed Conditions
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RAINFALL |
45"1YR

REDUCED INFILTRATION
HROUGH REGRADED AND
COMPACTED SOILS IN '

GRASSES

UNDER IMPERVIOUS
SURFACES

2"
EVAPORATIVE
LOSS FROM
IMPERVIOUS
SURFACES

“RUNOFF FROM

R¥YIOUS COVER

REDUCTION IN BASE
FLOW BY 15"/YR
UNDER IMPERVIOUS
SURFACES




Comparison of Detention vs.
| nfiltration Design Systems

— Post Deveilopm ent

Time Interval (hrs)
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Por ous bituminous pavement

Developed by the Franklin Institute — 1972
Tested in pilot projectsduring 1970’'s
Development of geo-textilesin 1979
Current design since 1980

CA hasbuilt over 150 projects since 1980
Outstanding engineering project - 2000




Design

. - Rainfall
v’ Typical designsfor 6 month/24 hr storm

v Conservative design for 20 year/24 hr storm
rangefrom 1.4to 151in./24 hr.

e Meet Local & State wastewater
mitigation requirements.
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e Keysto Success— Site Conditions
 Soil permeability/infiltration rate
| = Y EPA recommends 0.5” /hour

v 0.1 /hour still OK

Depth to bedrock > 2’

Depth to high water > 3’
Fill — not recommended

Frost —pavement section should
exceed frost depth
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Solls I nvestigation

7= Boringsand/or test pits
27 * Tedst permeability
=« Determine depth to high water table
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Keysto Success - Design

|+ Slope-limit surface slope to 5%

v Terrace when necessary
v Use conventional HMA for steeper slopes

e . o piping water long distances

o Spread infiltration over largest area
possible; 5:1 Impervious. Infiltration
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Bottom Must Be Flat
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Keysto Success— Design

| . Usage/ Vehicle Loading; Lightly loaded
. areassuchas

Parking lots

_ow volume roads (limited truck use)
Recreational Areas

e Establish structural requirements
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Open-Graded HM A
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- Build porous ="

v Protect frﬁ
v Protect fr g

=
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v'Don’t co
v Placefilte
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= Keysto Success—Construction
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Paving as usual —
recommend track paver

Minimize truck movement
over aggregate

Static compaction




Construction Guideines




Final construction step...
...does it work?
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M aintenance

| nspect several timesfirst few months
during storm events.

|nspect annually ther eafter .

Pavement surface may be flushed or jet
washed.

Damage pavement can berepaired using
dense hot mix provided <10% area.







Cost
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Morris Arboretum
Philadelphia, PA

1984




= LRANTTE CLURRDG r - LEANITE RasD GHANTTY CURBING

L PARKING BAY " ACCENS ALSTE C PARKING BAY
PORLAS ASPHALT FAY M, . IMPEEY A PO A ASFHALT PavinG )
T ASTHIALT .

FILTER Fanm M - HFiHARGE RED

CUMPACTYD Ll : UNCOMPACTED S BCHAIN = COMPFALUTED y
SUBEADE LB ALE,

SECTION THROUGH PARKING LOT AND STORMWATER RECHARGE BED

Diagram of infiltration bed at Morris Arboretum










What about alleys?




What about roads?




N
C
o
=
S
-
O
O
)
o
©
o
G
>
S

g 5
= 3
5 E
=

v'Cutsand fills

v Slope




Residential Streets
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Residential Streets
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| Streets
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IN 1N Arizona
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Parking lot at the Florida
Aquarium in Tampa.
Serves 700,000 visitors
annually.

Designed as a research and
demonstration project.
Resultsfound that load

removal efficienciesfor
metals (copper, iron, lead,
manganese and zinc)
ranged from 23 to 59% for
asphalt pavement with a
swale.
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Conclusions

Por ous pavements offer good

alter nativeto conventional storm water
mitigation.

Site Conditions must beright.

Need to protect pavement from
contamination during and after
construction.

Properly designed and constructed will
last morethan 20 years.




Porous Asphalt ..

Pavements

FIRDIE ABPHALT
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Questions before | leave
for the Windy City?

tmurphy@murphypavetech.com
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