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High intensity rainfall courses major damageé 



Permeable pavementTraditional pavement



.. Water canôt infiltrate through surface..



Max. Aggregate
size

8 mm

Max. Aggregate
size

11 mm

Optimizationof the original mix 
design Ą

Increasethe air void

Porousasphalt, 2011 Porousasphalt, optimized2017

Cloggingin the air voidĄ
Reducedpermeability

Max. Aggregate
size

16 mm

Type 11 Type 16

Max. Aggregate
size

11 mm



Optimization of the mix design

Mix design before optimization: 90 % maximum aggregate size 11 mm and 10 % stone dust 
of 0/2 mm, 3 % calcium and approx. 2% of cement and filler

0

10

20

30

40

50

60

70

80

90

100

0,01 0,1 1 10 100

P
e

rc
e

n
t 

p
a

s
s
in

g
 [

%
]

Sieve[mm]

Type 11 Type 16 Originally used max. 11 mm



9

Mix design Asphalt

How did I work with it?



Lesscloggingςhigherpermeability

Å20% and 24 % for respectivelytype 11 and 16

Air void
Water



SBS highlymodifiedbinder:

ÅHigherstiffnessthan usualon 
porousasphalt is expected

ÅMinimum stiffnessat 1500 Mpa

Binder:70/100-75  Styrene- butadiene-styrene

Stiffness

kN 

Elastic recovery 

[%]

Penetration 

[1/10 mm]

Softening point 

[degrees]

80 70 75



LA  drum After LA drum

Stability



Regression analysis and 95 CI



Chosen binder content:

6,3 % (theoretical) binder type 11
6,0 % (theoretical) binder type 16



Air void and stability

kN 

20 %24 % 20 %24 %

ÅFulfillsthe criterias:
ÅPorousstructure

ÅParticleloss at 7 % type11,
and 12 % type 16. 



Stiffness

kN 

20 %24 %

ÅType11 ς1500 MPa

ÅType16 ς1000 MPa



DynamiccreeptestWheel tracking

Durability tests

27



GABI
(Airvoid2,1 %)

4 mm

Tidligeretype 11
(Airvoid18 %)

11 mm

Optimizedtype 11
(Airvoid20 %)

8 mm

Type 16
(Airvoid24 %)

11 mm

After the first 10000 runovers

SMA 11
(Airvoid2,8 %)

0,5 ҡᶽκǇǳƭǎ

Tidligeretype 11
(Airvoid18 %)

0,4 ҡᶽκǇǳƭǎ

Type 11 0,4 ҡᶽκǇǳƭǎ

Type 16 0,7 ҡᶽκǇǳƭǎ

Wheel trackingtest Dynamic creeptest
Good resistantto permanent deformation:

Creepғ н ҡᶽκǇǳƭǎ

27



Permeabilitybefore Cloggingmaterial Cloggedcores Highpressure

Clogging test ïInspiration from Technical Institute
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Type 16 has best abilities to delay clogging
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Conclusion

kN 

20 %24 %

ÅGoodresistantto permanent deformation 
(whenusingcreeptest) ςtype 11/16 

ÅStiffnesspropertiesςtype 11

ÅInfiltrationrate after cleaningςtype 11/16

ÅFastestinfiltrationrateςtype 16







Furtherprojectsdone (master thesis)
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Research on the permeable subbase material and in comparison to traditional subbase:
- Stiffness and field study
- Permeability



Couldtherebea chance to evolvethis
research into a Ph.D.?J


