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Basis for timber bridge construction
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Traditions in use of timber
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More than 900 years old
stave churches, 30 of
them still standing
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Viking ships
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Nordic Timber Bridge Program

First meeting:
May 7, 1993

FPL, Madison WI, USA
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Nordic Timber Bridge Program

The main objective was to increase the
competitiveness of timber bridges compared
with other materials like steel and concrete.
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Nordic Timber Bridge Program

* Timber industries/road authorities 50 %
* Nordic Industrial Fund - Nordic Wood 30 %

* National research funds 20 %
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Nordic Timber Bridge Program
1994 - 2002

* 33 technical reports
* 3 brochures (presentation of Nordic timber bridges)

* Background knowledge for new timber bridges
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Why build timber bridges today?

@ Economy:
Widened range of construction materials
— increased competition

@ Aesthetics:
New possibilities in design and shaping

@ Environment:
- Low energy consumption
- CO2-bonding - not emission
- Renewable material

www.treteknisk.no Treteknisk @



KeyWOI‘dS in the
Design of Norwegian

Timber Bridges:
@ Simplicity
@ Robustness
@ Durability
@ Aesthetics
B
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Confidence in wood
as a bridge construction material:

@ Loadbearing structure in glulam
@ Bridge deck in stress laminated timber

@ and beyond that:

>  Wood where wood is advantageous

>  Steel where steel is advantageous
>  Concrete where concrete is advantageous

www.treteknisk.no Treteknisk @



Typical construction elements
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Typical construction elements in
modern Norwegian timber

bridges

Glued laminated members
Stress laminated timber decks

Slotted-in steel plates
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Steel cross girders
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Three typical construction elements

= R Stress laminated
timber deck

. Steel cross girders
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Typical construction elements

Stress laminated timber deck ,
with prestressing rods i
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Example of “slotted-in steel plates”

eV N
Truss with glulam members jointed

with “slotted-in steel plates”
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Example of “slotted-in steel plates
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Truss c\nth glulam members ]omted

with “slotted-in steel plates” _
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Protection measures
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Protection measures when aiming at
100 years service life

@ Pressure treatment with Creosote
@ Copper cladding on exposed surfaces

@ Liquid bitumen membrane on stress laminated
timber deck

@ Careful detailing with respect to water traps
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“Light creosote treatment”
with sapwood not fully
penetrated
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Protection of exposed surfaces
by copper cladding

Tynset Bridge
(2001)
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Protection of exposed surfaces
by copper cladding

Tynset Bridge
(2001)
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Weather protection of large arches
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Louvre of wood
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Protected by the bridge deck
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Protected by a roof
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Possibilities in design and shaping
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New possibilities in design and shaping

Leonardo da Vinci Bridge (2001)
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Glulam arch cross-section before grinding
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Leonardo da Vinci Bridge (2001)
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Grinding of glulam arches

Leonardo da Vinci ridge (2001)
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Erection of glulam arches
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Leonardo da Vinci Brldge (2001)
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Assembly completed

Leonardo da Vinci Bride (2001)Treteknisk @
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Curved, stress laminated decks
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Deck built up of two by two lamellas,
glued together in bent condition
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Monitoring of timber bridges
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Objects of the instrumentation

Wood moisture content (MC):
- stress laminated deck
- load bearing structure

Prestressing force:
- stress laminated deck

Structural dilatation:

- stress laminated deck
- load bearing structure

www.treteknisk.no Treteknisk @
44



Typical instrumentation layout
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Instruments

Humitter 50 Y & 12 mm

* Vaisala Humitter sensor

{4

[
—
—

L

12 mm

Plastic tube @ 14 mm Rubber sealant

20 mm \

= —— Rubber sealant

120 m
_Plastic tube

Connection box

Treteknisk
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Instruments

* Load cell Hottinger CR 6
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Ambient climate at Evenstad Bridge

— Mean amb. air temp.

— Mean amb. air EMC

— Mean amb. air RH
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Examples of footbridges
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Os Footbridge (1996)

Covered truss bridge, spans 2 x 40 m
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Sellikdalen Footbridge (2009)

Covered truss bridge

Spans 12+36+36+18 m - Total length 102 m
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Klemetsrud Footbridge (2005)
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Main span 45,0 m - total length 158,1 m
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Nesoddveien Footbridge (1999)
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Truss bridge with span 24 m
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Mana Footbridge (1999)
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Kjeerra Footbridge (1996)
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Footbridge with main span 92 m
Polonceau truss in the middle part
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Leonardo Pedestrian Bridge (2001)

Architects: Leonardo da Vinci
and Vebjorn Sand
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The Leonardo Bridge
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Examples of road bridges
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Evenstad Bridge (1996)

5 spans of 36 m - overall length 180 m
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Fonhus Bridge (1998)

Span 35 m
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Beston Bridge (1999)
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Span 20 m
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Mattlsdammen Brldge (2000)
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Span 7,2 m - stress laminated slab made up of

lulam beams
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Tynset Bridge (2001)

Main span 70 m - overall length 124 m
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Dalerasen Bridge (2001)
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The old Flisa Bridge
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The new Flisa Bridge concept

Three span, Gerber system truss

7,3 53,6 16,7 16,7 38,4 7

70,3 56[0 55I2

196,0
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Flisa Bridge (2003)

Main span 70,3 m - overall length 196 m
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Nybergsund Bridge (2005)

3 spans of 38,4 m - total length 117 m
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Nybergsund Bridge (2005)
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Masgr Bridge (2005)

Curved, span 50 m - total length 83 m
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Masgr Bridge (2005)

www.treteknisk.no Trete kn ISk @



www.treteknisk.no Treteknisk @




Ner-Hole Bridge (2007

www.treteknisk.no Trete kn ISk @



Railway crossover bridge
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Borlaug Bridge
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Finsveen Bridge (2006)

Spans 6,9+9,0+6,9 m
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Kjollsaeter Bridge (2005)

Combat vehicle bridge at Rena military camp
Main span 45,0 m - Total length 158,1 m
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KJOLLSATERBRUA

Tekniske data

Beliggenhet: Rena elv i Amot kommune
Bygget: November 2004 — november 2005
Byggherre: Forsvarsbygg
Prosjekteringsgruppe:

- SWECO Groner

- PLAN Arkitekter

- Statens vegvesen Region ost
Entreprenor: Mesta

Total lengde: 158 meter

Foringsbredde: 6,3 meter

Spenn: 6 stk, det lengste er 45 meter
Prosjektkostnad i 2005-kroner : Ca 32 millioner kroner

Kjollseeterbrua eies av Forsvaret og ble bygget for a binde sammen
Rodsmoen skyte- og ovingsfelt og Rena leir med Regionfelt @stlandet. Brua
bestar av underliggende fagverk i kreosotimpregnert limtre og dekke i betong,
Konstruksjonen er dimensjonert for & kunne beere militeere kjoretoyer pa 109

tonn i kolonne. Med dette regnes brua som verdens  kraftigst dimensjonerte
trebru

Limtrekonstruksjonene er prefabrikkert hos Moelven Limtre. Fagverket er

provemontert i fabrikk. blitt fatt fra hverandre og impregnert for det er fraktet i

sma deler ut til brustedet. Ute pa brustedet er fagverket blitt montert i 6 deler
® pa midlertidige fyllinger for de har blitt heist pa plass og satt sammen
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Sletta Bridge (2011)
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Two spans of 23,0 m - overall length 47,7 m
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Fjell-leet Bridge (2011)
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Span 44,4 m - overall length 48,6 m
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Sundbyvegen Bridge (2011)

Maln span 42 O m - overall length 61,4 m
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Tretten Bridge (2012)
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Rade Bridge (Railway station)
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Future directions
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Network arch bridge
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Timber bridge across lake Mjgsa
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Large threaded rods

New possibilities for
effective joints
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Project «Creosub»

* New protection technology to substitute
creosote for protection of railway sleepers,
timber bridges and utility poles

* Consortium from Norway, Germany, Finland
and United Kingdom

® Duration: 2014-2017

* Industries, universities and institutes
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Thanks to representatives from:

* Norwegian Public Roads Administration
* Norwegian consulting companies

* Norwegian architects

* Norwegian timber industries

for their contributions to this presentation!
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Thank you for your attention!
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