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Carbon footprint in practice - Example:
«Treet - the tallest wood building in the world»

Simplified, the reduced GHG-emissions from carbon
storage in wood is eq. to 10 million cars driving the
distance of the bridge (Godg, 2015-04-01).




Carbon footprint in practice - Example:
Asvelen upper secondary school
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s« Functional equivalent comparison of

-

flooring options
T e e

Core material 265 mm concrete hollow element 245 cross-laminated timber

Additional materials 15 mm screed 22 mm particleboard

13 mm gypsum board
40 mm acoustic floor board

Fire ElI60 El60

Carbon footprint kg CO,-eq. 123 55

Source: Eggen arkitekter Treteknisk @
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Carbon footprint of buildings —
current common practice

« Some simply only account for biogenic carbon storage

« More common to only account cradle to gate emissions
with instant oxidation of biogenic carbon

« Maintenance and replacement where relevant

 Data from EPDs or ELCD
 Scope of building elements and comparisons varies
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Carbon footprint research example —
f light weight timber construction

Tellnes et al. (2014)

Wood building
weights 1/3 of steel
and concrete solution

Reuse or reduced use
of foundation have
large carbon footprint
reduction potential
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< Research on carbon footprint of
wood products

Not only sound and fire for functional equivalent, weight
and volume and thus including the whole building is
important for comparison.

Research highlights importance of biogenic carbon, but
there is a lack of consensus. Important to be transparent in
environmental product declaration (EPD) for wood products.
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Standardisation effort —
merging practice and research

There is an ongoing work to make a Norwegian standard for carbon
footprint of buildings based national practice and

EN 15978 Sustainability of construction works - Assessment of
environmental performance of buildings - Calculation method

Largest standardisation committee in Norway with many stakeholders

For materials, sgeqiﬂc data representativeness requirements and scope
of materials to be included are important.

BREEAM-NOR classification system for sustainable buildings was recently
revisited and was based on the principles of the coming standard
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Conclusions

Several innovative uses of wood products in buildings have
shown to be beneficial for reducing carbon footprint,
however there is little use of standards at building level.

Practice is moving towards compliance with EN 15978 and
revised BREEAM-NOR and national standard for carbon
footprint will push this forward

The low weight of wood could have a large reduction
potential if it reduces the need for concrete foundation
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Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
L dconcrete solution

MCase study - Tra8 building system

« Tra8 is a structural frame building
system with glued laminated timber
(gluelam) beams and posts with
spans up to 8 meters

« Premanufactured floor elements
made in laminated veneer lumber
(LVL)

« A two-floor house was taken down
and the basement foundation was
kept for the new house

« The Tra8 system was chosen for its
low weight




Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
L dconcrete solution

wThe goal and scope

*Assessment of a carbon footprint of innovative solutions to use a light wood frame in a
building on preexisting foundation and compare to conventional solution

Comparison based on functional equivalents so that the structure elements shall have
meet the same requirements to fire, acoustics and strength

*Explore the use of generic vs specific data

‘Three alternatives:
1. As built - generic data
2. As built - specific data
3. Steel and concrete alternative — generic data

SB‘ oooooooooooooooo
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Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
concrete solution

The assessment is based on European standards:
*EN 15804 Core PCR: Rules on how to document materials
*EN 15978 Environmental assessment of buildings — Calculation methods

*Exception 1: Only the Product stage A1-3 is included (cradle-to-gate)

*Exception 2: Instantaneous oxidation of biogenic carbon at point of harvest is
assumed for wood products (reasonable simplification in cradle-to-gate)

Al-3 A4-5 B1-7
PRODUCT STAGE CONSTRUCTION USE STAGE
Al A2 A3 A4 AS Bl B2 B3 B4 B5

Construction installation process

Raw material supply
Transport
Manufacturing
Transport

Use

Maintenance
Repair
Replacement
Refurbishment
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Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
L dconcrete solution

Life cycle inventory for the structure as built
Compiled in cooperation with Moelven Téreboda based on building design sheets

‘Down to each screw and nail
*Challenging to include a partial excisting foundation




Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
L dconcrete solution

%Gluelam structure
‘Beams and post in gluelam

-Joints with steel
*Support steel bars




Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
L dconcrete solution

WLVL flooring elements
-378 mm high LVL-elements

‘Width 2.4 m
*The span is 6 m at Askims torg
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Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
L dconcrete solution

WLVL flooring elements - additional materials
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Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
L dconcrete solution

Alternative structure of steel beams and concrete elements
-Steel use estimated to strength of loads of concrete elements
*Assumes the same spans as with wood

‘The foundation and elevator shaft is assumed to be equal as built

BARCELONA

October 28/30t 2014
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Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
L dconcrete solution

Floor elements - Concrete hollow elements

-320 mm was needed to fulfil the acoustic requirements of Swedish class C
40 mm screed material and 0.2 mm vapour barrier

*Assume that paint is directly applied to the underside




Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
concrete solution

Results — The structure level

kg CO,-eq. per m2 BTA
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wResults - Flooring elements per m?2

Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
L dconcrete solution

kg CO,-eq. per m?
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Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
concrete solution

Contribution analysis for main materials used per m3
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Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
L dconcrete solution

L -
Conclusions

*Foundation have a large contribution to the total structure. Effects of lower use
through low weight of structure could be important for climate change mitigation

-Comparing functional equivalents on criteria's such as sound, fire and strength
gives a fair results

-Large data variations makes the results uncertain and should be site specific for
main materials

SB‘ oooooooooooooooooo
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Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
L dconcrete solution

What key elements will determine construction materials’ future?
‘Low carbon footprint, but comparing kg and m3 are not enought

*Specific analysis are important where technical properties such as strenght, fire
resistance, acoustic, etc. are included

*Having this information effectively available to the building developers are
important for the construction materials’ future




Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
L dconcrete solution

-Sustainable Building: RESULTS- Are we moving as quickly as we should?
* In Norway, prior to 2011 no, since 2011 maybe

* For the case in Norway, things are moving fast and the marked have totally
changed the last four years. BREEAM adaptation to Norway has been an
important contribution to documented results

« Moving from lighthouses to standardized solution are crucial if we shall
continue to move fast in changing the building stock




Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
L dconcrete solution

-

Thank you for your attention!

Project page: www.klimatre.no

KLIMATRE

“-TREBRUK FOR BEDRE KLIMA OG @KT VERDISKAPING
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Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
L dconcrete solution
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Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
concrete solution

Introduction

‘Traditionally energy use have been regarded as the most important part of the life cycle
impact of a building

*More energy efficient buildings makes materials increasingly important

*Several studies favours wood as an low carbon footprint alternative in construction

100% —— ——

90% ——
80% +— —

70% ——
60% +— —

50% +—— Energy use

W Materials

A0% +—
30%

20%
0% -

Building 10 - 20 years old New energy efficient building

(Figure: EEbguide.eu, 2013)




Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
L dconcrete solution

Data sources for life cycle inventory for production of materials

As built - generic

As built - specific

Alternative - generic

Gluelam Ecoinvent EPD Maoelven limtre

Steel Ecoinvent Ecoinvent Ecoinvent
LVL USLCI LCA Kerta

Additional for wood | Ecoinvent EPD Gyproc/Ecainvnet

Concrete Ecoinvent Ecoinvent Ecaoinvent




Assessment of carbon footprint of laminated veneer lumber
elements in a six story housing — comparison to a steel and
L dconcrete solution

Impact assessment for carbon footprint
‘The impact assessment method used is IPCC2007 100 yr from SimaPro 7.3.3

‘Removal, emissions and temporary storage effects of biogenic carbon are not
included

‘Preferred when the inventory only includes the product phase of building materials
(cradle-to-gate)
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Miljgdokumentasjon EPD

Stadig flere utbyggere gnsker mer
miljgvenlige bygg, da ma
produktenes miljgegenskaper
dokumenteres.

www.treteknisk.no

Livsigpsvurderinger (LCA)

Livslgpsvurderinger (LCA) er en
metode far & helhetlig beregne
miljgpavirkningen til et produkt over
livsigpet.

PEFC miljgsertifisering

Treteknisk er notifisert av PEFC
Norge til & utfgre sporbarhets- eller
Chain of Custody-sertifisering. Vi,
med var bakgrunn, har szerdeles
gode forutsetninger for a utfgre
PEFC - sertifiseringer for vare
medlemmer.
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