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short term
- construction of winter budgets (budget constraints, citizens expectations)
-definition of appropriate contracts

(global amount ¢ number a winter operations ?)

-de-icers managements (consumption, storage conditions, tons ordered, late order,
ermmergency Situations)

- sustainable considerations (dissemination into the environment, local consequences

long term
- investments on winter tools (modularity of vebicles)

- relevance of global RWIS

- development of tools dedicated to extreme, and sudden events
-manpower management (7zassive retirements, loss of experience,
training of winter staff)




(literature)

- decrease in the number of frost days,

- decrease in the amount of snow precipitations,
- mild winters, and more humid ones,

- decrease in winter maintenance,

- decrease in the number of very cold days.

Variations very heterogeneous,

Function of regions (close sea shore, altitude, ...),

Occurrence of climate change on more regions as time goes,

Projections over extreme events too difficult to be properly considered




Necessity to establish

Effect of climate
change and extreme Sweden | Norway | Finland | Denmark | Iceland | Faroe
weather events Islands
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precipitation and flow

risks analysis grids
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Consequence

Bigger landslides

Roads and bridges
washed away

Flood

Changes in
temperature

Wear of pavements

Deformation of road
construction

Winter transport on
frozen roads

Break down of concrete
constuctions

Icing of bridges

Temperature effect on
bridges

Winter service

Falling stones

Changes in wind speed

Big bridges and other
vulnerable places

. Influence class 3
[] Influence class 2

A lot of fallen trees over
the road after a storm

Closing of high
mountain roads

. Influence class 1

Changes in sea level

Tunnels

Roads

Ferry births

Nordic Road Association, 2008



ROAD CONSTRUCTION
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Surface aggregate requirements,
frost susceptible design.
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Flood estimation analysis, return
periods, design discharge, high
flood level, river bank
protections, drains size and
shape. Slope protection. Design
of base and subbase layers and
material selection.
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ated rainfall can create flooding and inundation on road
_oing erosion and disrupt traffic safety. It can affect emergency
tion as well as traffic signs and other road furniture.

Drainage capacity
enhancements, increased height
of road embankments. Wind load
on road sign. Structural design,
foundation.

..vel will affect coastal roads. They may need to be realigned or
.auN IN SOMe areas.

Sigurdur Erlingsson, VTI, 2010
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CONCLUSIONS — ROAD CONSTRUCTION

= The main climate factors that affect pavement performance are
temperature, water (moisture content) and frost thaw.

= A mechanistic empirical approach can predict performance of pavement
structures. However, the accuracy of the method needs be improved.

= Model describing the temperature dependency of material behaviour are
working quite satisfactorily.

= Moisture content (MC) within the pavement structures varies in time and
space. MC has a great impact on the material behaviour of unbound
granular material and soils and is therefore affecting the pavement
performance. Enhanced knowledge is needed to improve our
understand of how water is affecting the pavement structure.

= Seasonal variation and frost thaw cycles have great impact on the
performance of pavements. No performance models are available that
links frost thaw with performance. \<’Q \
U,
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