Latest results of quiet pavement studies in Europe and Asia -

Findings from study tours April-May 2007
By UIf Sandberg, Chalmers University of Technology
and the Swedish National Road and Transport Research Institute (VTI)

L s

o R T
O Ny




Acknowledgements

« The study tours reported here were funded by the Hong Kong
Environment Protection Department (EPD)

« The author is grateful for the permission by the EPD to

present this work

n }J
FHILps ke -
J : o i =
i - R s
ol mER § _'— -. . .. = ; : o .:-
T i o T iy syeET T

. T}% author | s also grateful to Chalmers UnlverS|ty of

ay
A : ::

N dcl
Tl
‘! | 4 a |

..-._.".‘;_, — u..-'\-'"

'F@Ehnology for-sponsoring the part|C|pat|on in the ADC40

SIfnTmer meeting




Travel locations and routes

Pmllblmnl & S mm nf lam USFmal ol L ebl rswe

5= il
-
et i
.5..-!#""‘!?1,_‘::— ='-'-r'a-'j - - -

-

® L R —':l":"}-}.# i
T AT

e

Faagh Faiainnii
—

ADSTRALLSA

=L ! L
T— o+ - -
f Tl [T
ik e e o ——— = i)
L " T
- 1= -
- — - —
Sy - e T
ey = =
———w
AT
- o~
L ]
i 1 ==
=
1 -
Amimraiiea !



The Netherlands
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Single layer "ZOAB”: 240 mm thick, 16 mm max aggr;ze voids coniéhT’féT‘E;f?U%‘

: Tt e S e ; _'Porous asphait currently laid
= e S ~ on 70 % of the national

= et highway system.
£ RS e iy | . ~ Target: 100 % by 2010
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The Kloosterzande test track

>32 pavements, each 80 m long

half of them seen here



Focus on double-layer porous asphalt concrete (DPAC),
called two-layer porous asphalt (TLPA) in the Netherlands




TLPA currently laid on 100 km (65 miles) of motorways

Brop oIS Feduction: 0:20:0:25-dB(A) per year-7 - = e s m s

Goal seems to be-essentially achieved now'in 2007

= 4 .- - ¢ il N . > &
r T i i = gt g I Pt s Lok h_i_ e
¥ - i 5 i =" 2 o -
il oy . L

__ ;’__?B'efere-r’lce pa\%emé;lt:--s_gnSe asbhalt concrete Olid(similar tb'HM’A,SlS”) _



Alr v0| nge -1 ok
Nolse requ; tlons M u.d
e but more re‘éTstlcaka 3 4 dB“(A) |n|t1aIIy W

S B

T

This example from the city of Ede






Futuristic designs still under trial

 Modieslab
* Rollpave
 Poroelastic road surface




MOd iQSIab (Courtesy of Jasper der Kooij)




(a) Installation of foundation piles (b, of pile caps on top of pi

ol eround






Rollpave — using “The Adhesive Road” concept




On a yard, 30 rolls, each 50x3.75 m (165'x12’), were constructed

These were brought out on the motorway, rolled out and glued, to
cover 500 m of two Ianes + shoulder of motorway surface
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“The rolﬁblil road” —-.fcom,, H’ s
Road Surface of the Future




_ Binder melted by
electromagnetlc heating of
W|re mesh
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The actual site of the Rollpave full-scale experiment:

500 m on the A35 motorway
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test track with -
poroelastlc
surfaces |mpor-
ted from Japan.
Coop. with PWRI

NOTE: The picture is not
from the current test site; it
is from Japan
The author at the poroelastic test

section at Public Works Research N eW teSt COnStru Ctl nS Wl " be
Cu ‘-'{“-{;made in October. 200_7__







Shift in German paving policy on motorways:
Abandon the burlap drag cement concrete; replace
with SMA or other treatments with higher texture
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45 mm thick, 8 mm max. aggr.size (some oversize up to 11 mm),

voids content target 22-28 %, actual > 22 %, mod. binder

Comprehensive testing ongoing on various roads in Bavaria

Further work to reduce clogging is conducted in "Leiser Verkehr 2”



For previous generation of PA 0/8:
Initial noise reduction: 6-7 dB(A) (= 5-6 dB(A) compared to Dutch ref surface)

Drop with time: 0.4 dB(A) per year

For new generation of PA 0/8:
Initial noise reduction: 7-9 dB(A) (= 6-8 dB(A) compared to Dutch ref surface)
Drop with time: 0.25 dB(A) per year
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Data kindly supplied by PRODUCTION OF POROUS CEMENT CON CRETE
Nina Sllwa at the Ge.nma,p . % : e

““‘” ’i’roductlo wit]
modified asphalt finisher
after application ofa

0" special adhesive




T

; : sy | '{-ia::_--. r 7--_ : it "_-r._. e ;
o t?“ )OI IAEE] )N YA - ( -r‘ﬁ-nrﬂﬂff_rm
- sl " : -‘. - ! . . \ : ] i

wars 1 i
§ =
" sl - 4 = - " ‘
9 o el - P — =
3 = _ 2 - ] ¥ "
" u
i -







e ISSEPRARERERERNE =
%. FEAE o

Prifstand
Fahrzeug/Fahrbahn




Samples of "quiet” thin layers from DRI in Denmark to be tested
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Samples from Denmark and Sweden to be fitted in Germany
into curved caskets like above

and then mounted on the _;n_ner circumference of the drum
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Measurements of air voids content of 70 mm thick pavement sample of

double-layer porous asphalt as a function of distance from the top.
Sample of new pavement (left) vs 7 years old one (right)
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Results of the experiment in central Copenhagen
with double-layer porous asphalt

Note: 50 km/h, mixed traffic !

[J Kragh, Danish Road Institute, yesterday]

SPBI
Year when measurement was made

8 O 1999 m 2000 O 2001 O 2002 m 2003 O 2004 O 2005 m 2006
D g Average over 7 years 6.0
= 4,9 _‘
IS | 4,546 — .
é 4 3,6 ’
o 2,7 2,7
g - 2,2
g 2 1,41,47 1’30,921’14_ 1,01’12

; B lon [N

| I m - -0.:-0.2
8 mm aggr. in top layer 8 mm aggr. in top layer 5 mm aggr. in top layer
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Ravelllng so far onlyrfr%m gas stati eﬁ

2 years old double- Iayer\pmc()us asphalt
(70 mm thick, 8 mm max. aggr.) on Lyngbyvej in
Copenhagen (60 km/h) | =



Anoth ble-layer porous asphalt laid also over
I|g -controlled intersection in Copenhagen
No apparent ravelling yet



NearCope agen inteffiational airport

(60 km/h

_ N0|se reductlons
~ Initially: 1-3 dB(A) (1 dB hi
_3 After 1-2 years: 1 d_I__3(A) [

( _mp; to Dutch ref surface)






clrie) Pzvarnent
21y 111 Jzlozin)

Surtace layer ; Porous Aspnalt Mixture

~ ~7

Binder layer ; Dense-graded Asphalt Mixture /
Coarse-graded Asphalt Mixture

Properties of Porous Asphalt Mixture
- Maximum Particle Size: 5 ~13mm

- Air Voids: 17 ~23%

- High Viscosity Modified Asphalt
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rom presentation by Mr Kubo, NILIM



Length (km )
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Porous asphalt laid over central area in Tsukuba, Japan

Quite high volume of mixed traffic, accelerating and turning

Note kerbside
drainage system




Regression of tire/road noise
performance

From presentation by Mr Kubo, NILIM
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Noise level for each kind of
drainage pavement

From presentation by Mr Kubo, NILIM
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Two layered drainage = Single- layer drainage
pavement pavement
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Wlder appllcatlon

for example in urban ftree’ﬁs
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with water-rétaln_l'ng
material in the bottom
of porous asphalt
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Cleaning of clogged porous asphalt

Advantage of doing maintenance work once per month instead of recovery
3-4 times per year
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Cleaning of clogged porous asphalt
New machine relying entirely on blowing high-pressurized air

Machine developed by Romantec



‘Romantec machine in operation, 10-20 km/h
Most effective: cleaning once per month
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Remaining part — still OK

Glued on basecourse with
double-sided adhesive tape









Sound level diff. between SMA 16 and EACC 16

Red points = Two tires repr of heawy vehicles
Green points = Two tires repr of light vehicles
Large points are the most representative for this
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Comparison of spectra of SMA 0/16 and EACC 0/16

Repr car tyres
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United States of America

California and Arizona
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