
����������	
��	��	������������	
���������	�
	�������	�������	����	
���������	��������������	�	����	
���������	��	���	������	����

���	������

��������	�
������
������
�����
��������

SPENS Final Seminar 
Ljubljana, 27 August 2009



�

��������

�� ������������

�� ���
���������

�� �����
� ������

!� "����������
���
����  ���������




 

���	�	

!�"#�$%&"!��



'

���( ���(��� �

!����	���������	�
	�����	��	��	����������

#�������$
�������
���������
��������
%�&
�'��(������
)��
�'*������
"�)

�"+��,
-���.�����
�/%�
�'��(�0���

"��(	�)�*	 +�����������	���������	�
	��������	
,������-

"��(	�) *	 #���	�
	��	����	�����(	��	������	�
	�����	
���������



.

���( ���(��� �

"��(	�)�*	+�����������	���������	�
	��������

1.2����(�$


",��������+�����
�
��(� ����
*��,
��	���
��
�,���

��(���� �����
� ����
��
����(�
��
����  ���������
��
��'

���,�������

3����
����������$

#�������
� ������

�����
	���������



�

���( ���(��� �

"��(	�) *	#���	�
	��	����	�����(	��	������	�
	�����	
���������

1.2����(�$

",��������+�����
�
�,�
��������
�
�������
����
��(� ����
��

�,�
�����
�����
���������
���
����� �������
�,�
���������
�

��(� ����
��
������
�����
�����
��
�,�
������

�,�
.����
����
��
��
���	,�4
����*
�,�
'�5)��


 ��,�����	4
�'#6
7
"#8�
��
��������


��(� ���
�,��������+������
�,��
*���
���.��


����
���,�������
��
���
��*
�����


��(� ����
��
�����
�.��� ���
�����




/

���( ���(��� �

0����	����*

����(���.��
��9$

&���������
��
�,�
��(���� �����
������ ���
�
(������

��(� ���
�4���
��������	
����  ���������
��
����

���,�������
��
��'




1

���	 	

2!#	��33%"!��



4

������� ����������� �	��	5"!	����	��������

Mats Gustafsson & Göran Blomqvist, VTI

Anders Gudmundsson, Lund University of Technology



6

���������	��


��
� 	��



����	��


���������

������������

��������

����

���
���

��
����

�
����������

� �
������������

�  ����������

� �����

� �
����!�

�"�
����
�������

����������������

� #
�����!

� ������!

� ����!"��!

�
�
�
��
��

����������
�����

� �"�
�

� ���� ���� 	��!"�

� $��%�
����

��������
�

�
�
�

�
���

�
�����

�
�

����

�����


&
�
%

�

�
�
�
�

�
�
�
�
�

�
�
�
�
�����

�
��
�
��
�
�

�
�
�

��

��

�
�
�����
�����
���
����

�  ����������

� �������%�����

� ��
�������
����
�

� &!�

� '��(

')"����

�
�


�

�
�
�
��
!
�

��


�

�
�
�
��
!
�

�����
���!�

� *���

� ��
%������

� +�������

� �
�����������

�
����������

� �
������������

�  ����������

� �����

�����
���!�

� �
�����������

�
����������

� �
������������

�  ����������

� �����

�
����������

� �����

� ,�"�����

����

�����
���!�

� +�������

� *���

����

����������������
�����

�
���
����

� ��
����
�

� ��)��
�

���������	��


��
� 	��



����	��


���������

������������

��������

����

���
���

��
����

�
����������

� �
������������

�  ����������

� �����

� �
����!�

�"�
����
�������

����������������

� #
�����!

� ������!

� ����!"��!

�
�
�
��
��

����������
�����

� �"�
�

� ���� ���� 	��!"�

� $��%�
����

��������
�

�
�
�

�
���

�
�����

�
�

����

�����


&
�
%

�

�
�
�
�

�
�
�
�
�

�
�
�
�
�����

�
��
�
��
�
�

�
�
�

��

��

�
�
�����
�����
���
����

�  ����������

� �������%�����

� ��
�������
����
�

� &!�

� '��(

')"����

�
�


�

�
�
�
��
!
�

��


�

�
�
�
��
!
�

�����
���!�

� *���

� ��
%������

� +�������

� �
�����������

�
����������

� �
������������

�  ����������

� �����

�����
���!�

� �
�����������

�
����������

� �
������������

�  ����������

� �����

�
����������

� �����

� ,�"�����

����

�����
���!�

� +�������

� *���

����

����������������
�����

�
���
����

� ��
����
�

� ��)��
�

System losses

Background: The road dust system
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Background: Road dust

• Problem with air quality standards in Norway, 
Sweden and Finland due to use of studded tyres + 
winter sanding.

• Road dust (non-exhaust particles) is also an issue in 
countries without studded tyres. Pavement, tyre and 
break wear as well as winter maintenance (sanding
and salting) are important contributions.

• Road dust constitutes an increasing share of road 
traffic particles due to reductions of exhaust particles
using filters and the absence of measures against
non-exhaust particles.
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ACO 11 S, asphalt 50/70 Diorite

Pavements under test

AC 11 surf, B70/100 Limestone
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Test tyres

Summer tyre:

Michelin Pilot Primacy

Winter tyre:

Pirelli Sottozero
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Conclusions from the VTI experiments

• Inhalable particles (PM10) are emitted from tyre wear of both 
pavements and the levels are similar as for tested Nordic 
pavements.

• The softer limestone pavement emits slightly more PM10 than 
the diorite pavement

• The winter tyres generate ca 40-50 % higher PM10 emissions 
than the summer tyres

• The fraction above 1 µm is dominated by mineral particles from 
the pavements

• The size fraction below 1 µm is dominated by sulphur 
originating in tyres or bitumen
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Recommendations

• Pavements contribute, through tyre wear, to airborne inhalable 
particle concentrations and the properties of the pavement 
affect the amount, physical and chemical properties of the dust 
formed.

• In road and street environments where the EU PM10 limit 
values are exceeded, the contribution from pavement wear 
should be investigated

• If pavement wear particles are found to be an important source, 
pavements can be adjusted through using other stone material 
and constructions.
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CDV and TUZA activities

� Particulate matter (PM) concentrations measurements in 
cooperation with Technical university in Žilina

� Dust fall measurements in road tunnels in Prague

� Preparation of the most abundant pavement type samples in the 
Czech Republic and Slovakia

Bled, Slovenia, 7.5.2009 SPENS workshop
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PM concentrations measurements

� Localities with different pavement

highway D1 – stone mastic asphalt 
town circuit – asphalt concrete

� Samplers LECKEL MVS 6 (6pc.), different 
kinds of filters

� Two measuring campaigns

July and October 2008

Bled, Slovenia, 7.5.2009 SPENS workshop
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PM concentrations measurements

� PM10 concentrations - higher on the locality with AC pavement

� The share of coarse fraction – higher on the locality with AC pavement

PM1.0
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PM10-1.0

48,0

PM1.0

64,5
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0%

20%

40%

60%

80%

100%

AC SMA

15. - 16. 7. 2008

PM1.0

51,3

PM10-1.0

48,7

PM1.0

60,4

PM10-1.0

39,6

0%

20%

40%

60%

80%

100%

AC SMA

22. - 23. 10. 2008

Bled, Slovenia, 7.5.2009 SPENS workshop



  

Strahovský tunnel (cement concrete 
pavement) and Mrázovka tunnel (asphalt 
pavement) are components of Prague 
town circuit with different pavements

� Sampling campaigns

� Samplers placed near the tunnel centre in 
each in each tube

� Selected pollutants content determination

� Quantification of dust sources using 
statistical methods (PMF, PCA)

Dust fall measurements in tunnels

Bled, Slovenia, 7.5.2009 SPENS workshop
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Conclusions from the CDV and TUZA experiments

� PM10 concentrations - higher on the locality with AC pavement

� PM1.0 fraction - dominant on locality next to highway with SMA 
pavement

� Content of selected elements in both PM fractions was higher on 
locality with AC pavement

� Higher amount of the dust fall in tunnel with cement concrete
pavement

� Higher amount of the dust fall in downward-sloping tubes

Bled, Slovenia, 7.5.2009 SPENS workshop
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Activities in the SPENS project
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Overview of the noise emission measurements

� Measurements in Slovenia, Slovakia and the Czech 
Republic

� At least 3 measuring sites per country

� SPB measurements performed by local partner (CDV, 
ZAG, TUZA)

� CPX measurements performed by AIT

Bled, Slovenia, 7.5.2009 SPENS workshop
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Measuring sites in the Czech Republic
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Statistical pass-by measurements

��
��������
< �����  ������ ���

��
��������
< �����  ������ ����

(�,���� �������������



 6

SPB example results: Cement concrete pavement

(Czech site No .1)
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SPBI for the Czech sites

Comparison of SPBI indexes 
(with the air temperature correction) 
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NoiseNoise emissionemission -- SloveniaSlovenia

ThreeThree typestypes ofof pavementspavements werewere foundfound to to bebe
predominantlypredominantly usedused in in SloveniaSlovenia::
Stone mastic asphalt SMA 8s,

Asphalt concrete AC 8s,

Asphalt concrete AC 11s.

They represent approximately 70% of the documented
part of the road network.

��
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NoiseNoise emissionemission -- SloveniaSlovenia

SPB measurements by the road
G2 - 102/1461 Logatec

��
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NoiseNoise emissionemission -- SloveniaSlovenia

Test Test sitessites withwith characteristiccharacteristic roadroad surfacessurfaces

��

km 1,000 – km 2,700G2 - 104/1137Sp. Brnik - Mostelow3AC 11s

km 0,000 – km 1,672G2 - 102/1461Logateclow9AC 8s

km 0,656 – km 1,570R2 - 447/0294Domžale - Trzinlow8SMA 8s

Part of the road section

with the specified

surface

DenotationRoad section
Road speed

category

Age

(years)

Type of road

surface
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NoiseNoise emissionemission -- SloveniaSlovenia

ComparisonComparison ofof SPBI SPBI indexesindexes forfor thethe consideredconsidered
roadroad surfacessurfaces (temperature (temperature correctionscorrections appliedapplied))
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CPX measurements Slovenia (Lahovce) 
AC 11, 3 years old, vref = 50 km/h (22.07.2008)
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y = 0,18x + 79,45
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