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nobody should die or be seriously injured on the roads.

J a a kkO KI a n g His main mission is to design the transport system so that

Jaakko Klang is a road safety engineer at the Center for Economic
Development, Transport, and the Environment. The Centre acts as a
regional road manager on state roads, promotes the economy, and is
responsible for environmental protection in the region. The centers
are state authorities and operate at the provincial level.

He is a road technical investigator on the road accident investigation
board and has investigated over 250 fatal road traffic accidents.

He has worked as a member of the Road Safety committees of the
Nordic Road Association (NVF) since 2012 and of the World Road
Association (PIARC) since 2008.


mailto:Jaakko.klang@ely-keskus.fi
http://www.linkedin.com/in/jaakko-klang-129a0371
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Private and forest roads 350 000 km R ‘ ‘ ;

The Finnish road network

e 454 000 km long in total

* 5000 km of pedestrian and __ B
bicycle paths. 3

Highways 78 000°km (motor
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2. STARTING POINTS FOR THE RESEARCH AND ITS OBJECTIVES

Modal split of trips by trip length (vertical axel) and share of trips in each
length class (horizontal axel)
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The target research area of Rural road 110 is highlighted in blue.
Report phase 1:
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https://urn.fi/URN:ISBN:978-952-314-706-5

Fixing the path surface in areas

requiring repair or complete
resurfacing
Separation of travel modes
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' 3. Changing or completing

| incomplete sections of the route to
improve the continuity of the route
4. Pedestrian and cycling oriented

g

5. Considering maintenance needs when

arrangements for increasing safety ~ designing underpasses and junctions
and comfort 6. Snow storage



b RRIEE  Fixed optical measuring station for

MARWIS App @ a @ O driving conditions

" s Road condition
:".'\; 4-. Snow
Friction
0,29

Ice percentage

100,00 %
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Rel humidity o.r.
“orH 86,1 9 %

= Road temperature
-5,/ 7 °C
= Dewpoint temperatur; ;m?d?tr;_ture- ‘ /
-7 71 °C sensor
! (exchangeable)

Pyrometer

Waterfilm height
469,20 pm

2 receivers 4 transmitters




4. WHAT DEVELOPMENT PROPOSALS
WERE IMPLEMENTED AFTER PHASE 17
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Before 2018 and after 2021. Walking and cycling Underpasses and interchanges were made safer and
paths have now been rebuilt in line with the phase 1.  easier to maintain. € 1.7 million was spent on pedestrian
recommendations. They were completely reasphalted and cycling path improvements (€ 170 000 /km). 0
and the northern path was widened from 3 to 5 m.




MAP Mobile optical measuring
station for driving condition

Time select a channel

Alarm  Warning
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The mobile Marwis device, which was mounted in a car, collected the same road conditions data as the Starwis

device, but its data collection targets were also the pedestrian and cycling paths across the research area (5 km). A
measurement drive was carried out whenever there was a significant change in the weather.
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The measures and quality level of winter maintenance are renewed in line with the phase 1
recommendations. The maintenance budget has been increased by € 2 500/km/year.
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5. HOW HAVE PEDESTRIANS AND CYCLISTS REACTED

1O THE CHANGES?

How do you evaluate following characteristics of the
walking and cycling paths between Turku and Kaarina?

(1= very poor, S=very good)

3
3,
2
3,203,2 3,1
. 2,90
0
The condition of the Lighting Overall assessment
pavement paths eqguipment
Pedestrian phase 1 Cyclist phase 1
Cyclist phase 2 Average phase 1

Scores are given by pedestrians and cyclists for different aspects of the research site prior to the improvements in
13

2018 and since then in 2021.



How do you evaluate following parts of winter
maintenance on the walking and cycling paths between
Turku E‘lr‘ld Kaarina? (1=very poor, S=very good)

r 3;88
3,85 3,68 3,67 3,86

Result of snow removal  Timing of snow removal Accommodation of snow Skid control methods Skid control results Skid control timing

Pedestrian phase 1 Cyclist phase 1 I Pedestrian phase 2
o Cyclist phase 2 Average phase 1 sl Average phase 2

Scores were given by pedestrians and cyclists for different aspects of the winter maintenance of the

research site before the improvements in 2018 and since then in 2021. 14




6. HOW DOES THE WINTER AFFECT PATH

CONDITIONS AND TRAFFIC VOLUMES?
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Daily average cyclist traffic in January-arch 2018 and
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SLIPPERY YERY SLIPPERY

Scenario 1: before the temperature drops below
zero, the weather is wet; either from rain or the
streets are wet from melting snow. The water then
turns into a slippery icy surface. A layer of fallen
snow on the ice further reduces the grip levels of the
surface.

SLIPPERY YERY SLIPPERY

Scenario 2: the temperature falls below zero degrees
Celsius for a short period of time, usually between
morning and midday, turning the water on the paths into
ice. As the temperature increases further, the ice starts
to melt, creating a layer of water on top of the ice,
which further reduces the level of grip. Rainfall on the ice
makes the surface even more slippery.
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The data in the pilot project 2018-
2021:

* cycling decreased by as much as
85% in winter compared to the
busiest summer months

* the results of the study support
those obtained in previous studies,
where improved winter
maintenance was seen to have the
effect of increasing commuting by
bicycle in winter by up to 18% and
reducing commuting by car by 6%

* The coronavirus pandemic did not
discourage walkers and cyclists in
the research site in the winter of
2021. The pandemic has had an
effect in particular on the
distribution of weekday and
weekend journeys.
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/7. HOW CAN THE
ROUTE’S TRAFFIC * better lighting; more litter bins, handrails and benches; separation of the

pedestrian and cycling paths by means of painted lines
ENVIRONMENT AND . . .
i * standards of winter maintenance should be raised
WINTER * alternative antislip / antiskid methods should be introduced

MAINTENANCE BE * an interactive information system into one service
IMPROVED FURTHER?

18



Principles of winter maintenance of pedestrian
and cycling paths

1. Keep your promises (contracts).

Do not try to do everything at once. Select a prioritized
route of a suitable length for high-quality maintenance
throughout the year.

3. Monitor the level of maintenance throughout the
winter and maintain an ongoing dialogue with the
contractors.

4. ltis easier to develop maintenance when you know the
situation on the streets.

5. Take maintenance requirements into account when
planning the routes. For example, significant savings can
be achieved by planning the places for snow storage.

6. Select the most appropriate maintenance methods for
the weather conditions in the city.
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If you wait for the perfect conditions

YOU'LL NEVER GET ANYTHING DONE.
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Thank you for your attention "¢



