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Climate Change Events

Risks to the Road Infrastructure

Extreme rainfall events

Overtopping and wash away

Increase of seepage and infiltration pass
Increase of hydrodynamic pressure of roads
Decreased cohesion of soil compaction
Traffic hindrance and safety

Seasonal and annual average rainfall

Impact on soil moisture levels, affecting the
structural integrity of roads, bridges and
tunnels

Adverse impact of standing water on the road
base

Risk of floods from runoff, landslides, slope
failures and damage to roads if changes occur
in the precipitation pattern

Higher maximum temperature and higher
number of consecutive hot days
(heat waves)

Concerns regarding pavement integrity, e.g.
softening, traffic-related rutting, embrittlement
(eracking), migration of liguid asphalt

Thermal expansion in bridge expansion joints
and paved surfaces

Impact on landscaping

Temperature break soil cohesion and increase
dust volume which caused health and traffic
aceidents

CEDR (Grendstad, 2012)

Drought
(Consecutive drv days)

Susceptibility to wildfires that threaten the
transportation infrastructure directly
Susceptibility to mudslides in areas deforested
by wildfires

Consolidation of the substruciure with
(unequal) settlement as a consequence

More smog

Unavailability of water for compaction work
Drought decreases mortality of plants along
road alignments

Exireme wind speed

Threat to stability of bridge decks
Damage to signs, lighting fixtures and supports
Increase of wind speed causes the dynamic

force of water generated by waves on road
embankments

Foggy days

Traffic hindrance and safety
More smog
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Condition x (Capacity or
Utilisation)

Grade 1 withstand substantially more significant climate events
compared to design standard

- withstand more significant climate events compared to
design standard

Grade 3 withstand the design standard climate event

m not able to withstand the design standard climate event

m not able to withstand minor climate events

LOYBSBOLM MbY

<4

4to7

8to 1l
12to 18
>19

do@dOo Mbyg

Probability of
defence failure

1.0

4

Standard of protection provided

b

by defence

4
—"‘

!

i
4

Vi

e “true" fragility

Severity of load event

L ]



CAREC N 53353900l 353)93MM0900

Adaptation

Approach

Description

Examples

Avoid damage

Protecting road
assets or
construction new
features

Retrofitting
existing
infrastructure

Catchment area
improvements

Do minimum or

nothing

Delay adaptation
to post-event

In cases of extreme hazard
exposure, or places where there
is a certainty of infrastructure
loss, the damage could be
avoided by relocating
infrastructure to less exposed
areas.

Various protection strategies
exist to avoid hazards impacting
road assets.

Retrofitting involves
strengthening or changing
infrastructure to be less
vulnerable to most likely hazard
impacts.

Taking a more holistic approach
to reducing the hazard exposure
for a geographic area.

Don't take any resilient specific
actions other than increased
maintenance and renewals.

In some more costly
adaptation options, it may
be more economical to
delay an adaptation
strategy until after an
event.

Coastal roads that are low-lying thus prone to
overtop, and moving inland is a more practical
option.

Flood protection structures
Slope stabilisation techniques

Bridges could be retrofitted to withstand floods
and seismic activities better. E.g. clippings to
strengthen bridge deck's lateral stability on
beams.

Improving overall catchment/stormwater
drainage or improving run-off characteristics

Situations where higher priorities elsewhere or
funding constraints prohibited investment into
resilient options.

Bridge structures that will require
costly relocation could still be functional
until the next significant events. A new
bridge is constructed elsewhere or at
an increased height or strength on
destruction.
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