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Building traditions and climate challenges

Foto: C.F. @yen
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What is Norwegian climate?

¥ Cold summers
W Cold winters
~ Hot summers

~ Hot winters
w Lots of,precipitation
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Scenario: Changes In precipitation
2000 > 2050

Foto: © aftenposten.no

<<10 -10-0 0-10 100 2080 3040 >40 Source: RegClim ©

Beregnet endring fra 2000 til 2050 av nedbar i %.
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Climate challenges in Norway

B Extremely varied climate due to a
long coastline and rugged
topography

> Large local differences in

temperatures, precipitation and
wind velocities over short distances

> Locally adapted solutions and
building details necessary

Sihccajavri

Kautokeino

Saltdal

Tynset

B Predictions indicate rise in
temperatures, increased amounts
of precipitation, stronger winds,  suen
higher sea levels due to climate

Brekke

@ygarden

Chan g e ad Lindesnes
. . . . I; C: Moist Mid-latitude Climates with Mild Winters
> Increased strain durln_g the bu”dlng I o: Moist Mid-latitude Climates with Cold Winters
process and to the bu”t _ E: Polar Climates: with extremely cold winters and summers

environment

Source: Kdppen climate classification
applied to Norwegian conditions
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Extreme climate variations

Mean annual precipitation:
More than 3,5 meter:
Along the Western coast
(Sogn & Fjordane and
Hordaland)

Largest amount of
precipitation in 24h :
206.0 mm, Grgndalen
(Western coast/Sogn &
Fjordane)

Less than 300 mm:

In the Central Eastern
(Oppland) and Central
Northern Norway (Nordland,
Troms og Finnmark)

Brekke —

Skudeneshavn —
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Climate change - consequences for the
built environment

B More frequent instances of floods,
avalanches and landslide, sea level
rise

M Stronger wind — increase of flash
floods and lashing rain

B More pronounced climate
variations within short distances

» Exact siting more critical than
before

» Building at exposed sites need
more thorough evaluation

» Assessment of areas of
responsibility

» Increasing demands of cooperation
in the building processes

@ SINTEF



Building in a h@fsh climate
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Building traditions and climate challenges

Photo: T. Kvande
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New buillt environment and climate
challenges

-.:- ‘"'.ﬁ:' -
7 ..;:—-..:._—

Tomasjordneset, Tromsg (photo: TORGRIM RATH OLSEN / NORDLYS)
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Functionalistic building style and
Curmate strain

SINTEF
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Aerated claddings

@ SINTEF
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Focus In legal framework and
Implementation

B Indistinct focus on moisture and climate
adaptation in planning and building act,
building regulations and guidelines

® Moisture and climate adaptation not
afforded sufficient attention by local
authorities

M Local authorities’ knowledge not
substantiated in plans, guidelines or tools

® Calculations show that an increase of only
10 % of the precipitation may increase the
Insurance payments may raise with as
much as 40 %

SINTEF s



Moment when building defects
emerge

B 60 % of defects originate Iin
early stages:

> 20 %: Owners’ decisions
to lower costs

> 20 %: Planning or design
omissions

» 20 %: Planning or design
errors
B 30 % are due to
workmanship mistakes
during construction

B 10 % are due to material
defects

Photo: T. Kvande
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Process induced building defects

B Impact of climate loads
during construction
substantially greater than
desired

B Moisture dominant source -
up to 75 % moisture related

B 60 % of defects originate in
early stages:

> 20 %: Owners’ decisions to
lower costs

» 20 %: Planning or design
omissions

> 20 %: Planning or design
errors

Other sources
(not moisture related)
24%

Damage source
maisture in combina-
tion with other sources

9 9%

Combination of

moisture sources e
Precipitation

9 9%
24 %
Leakage water
(from e.qg. sanitary
installations)
5%
Water in soil
8%
Built-in moisture Indoor moisture
& 15 %
SINTEF Building and Infrastructure 17
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Construction industry

@ Clear need for improved
knowledge and information
regarding driving forces and
preventive measures

B See potentials of improvement and
actual expenditure cuts such
improvements represent

B Similar solutions being utilised
despite varying climatic loads and

locations Damage due to insufficient static system. Photo: Kjell
. Langmyren (Building detail sheet Property
n ReCUI’I’Ing defects management - 720.550)

® Build as they see fit — not always
according to design in drawings
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Moisture and building defects

B Large number of process-
related defects

® Originate In early planning
and design stages

B Moisture dominant source

B Impact of climate loads
during construction
substantially greater than
desired

Photo: T. Kvande
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Climate change and extreme weather

events

More often and more severe
extreme weather events to
come

High degree of process related
building defects at present

Large amount of defects due to
climate strain, esp. moisture

Natural disasters caused by
extreme weather events inflict
huge challenges to the built
environment

Technical and legal framework
not sufficient to ensure
necessary adjustments of
practice

Large variations in local climate
conditions; Local knowledge
vital to quality of built
environment

Climate strain differentiated
building techniques required

SINTEF
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Need for enhanced focus on climate

® Enhance focus on climate and
moisture-related problems at earliest
possible stage
B Increase authorities’ attention in legal

framework and local planning and
building approval activities

m Apply management tools for decision
support and QC

m Apply techniques and locally
differentiated solutions

® Implementation of weather protective
measures

B Choose suitable materials and
designs

m Develop technical solutions fit for a
harshening climate and local
differentiated design

SINTEF SINTEF Building and Infrastructure 21



Building design knowledge
system 50 years (1958-
‘mmi {1l ( 2009
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Snow drift index

Frost decay exposure
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525.102, fig. 63 a

Tekning

Kombinert undertak
og vindsperre

150 mm mineralull

150 mm mineralull med ——

papir pa oversiden

Characteristics

utforing
Kontinuerlig
dampsperre

Value

U-value

0,13 W/m2K ?\ \(\5\)“

Driving rain index

Snow drift index

Frost decay exposure
index

3,5

2,5

Seek detail h

cient

Finse 1222 m AMSL
Driving rain index 3,5
Snow drift index 45
Frost decay exposure 5.0

index

525.101, fig.

Opplektet tekning
Taktro med belegg
~ Oppforing og luftespalte

54 b

Vindsperre
Varmeisolasjon /
og baere-
konstruksjon
8
@'Q
Klem-
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- " Vindsperre —= g -
Sperre AN Klemn-
e o e — ] lekt
L _Netting . = L Damp
| C— | sperre
haracteristics Value £
U-value 0,13 W/m?K e
Driving rain index 4,5
Snow drift index 4,5
Frost decay exposure )
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Concluding remarks

Climate change is here
Amount of building defects are not satisfactory
Adaptation to climate change is essential

Locally differentiated building technigues and new solutions will be
Important steps towards a sustainable adapted built environment
Possible measures:

m Enhance focus on climate change and adaptation
Strengthening of legal framework
Development of tools and information
Connect local climate information to municipal plans
Review technical solutions
Incorporate differentiated technical solutions, fit for different climate strain
Implementation of new systems for design management
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