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Problem & Definition

Problematic
linear model

extract
produce
use
dispose
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Urgent need of
construction
industry

increasing pressure on
natural resources, and

address contribution to
climate change

undertake immediate
mitigation measures
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Goal maximizing
use of resources

Construct lightweight
whenever possible

Use renewable
resources but efficient

Minimizing
waste

s

Principles of CE

aims to eliminate
waste and pollution

keeping resources in
use for as long as
possible
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Assessment of maintenance strategies in
support of 3R concept

What does it mean?

Minimizing
Resource
Intensity

amount of resource intensity




resource efficiency

>
—Refurbish and adapt existing structures
-Only supply to the need of society

- Reuse components and materials
e
e

Principles to apply




Why do you buy a used car?

N You want so save cost,
N You want to own the car,

- You want to use it and drive!
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Why we don't design
products in a way
that makes it easier
to maintain, |
refurbish and reuse
them?

l.e. advanced BEV design and
manufacturing concepts show that potential ...




System Forest

,biosphere”

Essential Explanation
System boundaries

System wood product(-s)
.<echnosphere”

source: Holzforschung Miinchen (Hrsg.): Bauen mit Holz = aktiver Klimaschutz, 2010.
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Essentials - Conceptual and methodological
background
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Gains Losses First conceptual framework: Gains  and fromthe pool g¢qeg
Carbon losses along the

process chain

HWP = Harvested Wood Products

source: Ruter S. (2022) JRC LULUCEF virtual workshop 2021, Thinen Institut (eds.).
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Essentials - Carbon sequestratlon and biogenic
carbon =000 e

ﬂ C-transfer & biogenic GHG- C-write-off H

emissions

Extraction (A1) Transporte(AZ) Production (A3) Constructlon+0perat|on (B) End-of-life (C)

N

@ time axis
short moment decades short moment

biogenic C-stock

source: Ruter S. (2022) Abschéatzung von Substitutionspotentialen der Holznutzung und ihre Bedeutung im Kontext der Treibhausgas-Berichterstattung , Thiinen Institut (eds.) Working Paper 214.




atmosphere
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GHG substitution potential I

source: Ruter S. (2022) Abschéatzung von Substitutionspotentialen der Holznutzung und ihre Bedeutung im Kontext der Treibhausgas-Berichterstattung , Thiinen Institut (eds.) Working Paper 214.



Section 2

Resource Use In Construction
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Sustainability in EU’s CPR

Building scope

Component
scope

Material scope

Recycling

Recyclability of

construction
components

Recyclability of
single layers of c.

Emissions

Durability

LC-phases C and
module D

LCA of buildings

LCA of
components

LCA of products
(material EPDS)

Service life
Building (location,
value, use, etc.)

Service life
component

Service life
material







WOODRISE

Connections + Detalling!



WOODRISE

<
= choice of material § 553
- 5 S 8
= Al A3 L
e cle sz : $ 3
o0 Raw material B I TR TN -~ -~~~ ==~~~ ~===========-=—c=cc—cmcemcem—mmee-ad *J Material specific g g
= .
= _ |extraction hase e .| Utilisabili : B3R
5 g p . 3 Utlllsab|I||ty ! 3 ﬁ
S e e e Ileatannrc | — . ] i <
29 >{Mater|al category |~ : : : g u%
choice of joint ﬂ P :
Al A3 A5 B ﬁ c1 Loy a3,
Raw material Production | Construction Use Phase & ex- Deconstruction Waste —
extraction phase phase change of materials phase processing -
-~ T . . i 4
2 N £ | : :
§ : i : oy % ERREEEEEE >{ Separability (damage) }“ --------- ' |statistical | |
I,
2 1t ] x feasability
S 1119 ]
< [ s
= 8 i § g Recylability
[}
E “ P MRU
=] (L
a P . MSM
E (L
S L e e - e MMR
t:m Material Substitution +———————————— MMRf
§ < Energy Substitution +————————— MERf
= >
MWD
a3




Disassembly analysis

Abbildung der Konstruktion des Bauteils mit Baustoffschichten und Fligungen

Flgungen der Baustoffe
Untereinander (Fligematrix)?

+ OHNE Schéadigung lsbar

o mit/ohne Schadig. I6sbar

Ergebnisse des Ressourceneinsatzes bzw. Stoffstrome pro m2-Bauteilflache

1 MRU | Material zur 8,7 kg/m2
Wiederverwendung
2 MSM | Material zur 0,0 kg/m2

gleichwertigen stofflichen
Verwertung als
Sekundérmaterial

3 MMR | Material zur 8,8 kg/m2
minderwertigen stofflichen
Verwertung

Ergebnisse des Bauteilmodells der AuRenwand AuBlenwand Stb.
Recyclingféhigkeit Holzmassiv mit WDVS
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Section 3

Cascading Wood Products
(BASAJAUN)
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Cascading of wooden materials

Physical size

of wooden

resource / _ N\

Biosphere Technosphere
Big
Forest Product 1
Product 2
Secondaryresources ~ Product k
Primary resources

Secondary resources Product k+1
Secondary resources Product n

Secondary resources Product for

¢ Emissions | energy Fecovery/
Small ;/ \

Time

I +» Resource life time End of
resource

life time
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Communication sheets as general guideline (at SolL)

Recycled materials as resource for wood-based products

Basic principles

Definition and control of
technical quality criteria for
secondary material

Same properties as primary
(raw) material or sufficient
properties for the use as
material in next cascade step

Additional measures to match
required quality

Conditioning of secondary material
for restoring, remanufacturing or
adaption to required properties

Measures can be waste wood
drying, cutting, planing, milling,
decontamination, etc.

Dilution of secondary with primary
material to achieve required

Possibilities of cascade use* in
specific construction products

Substitute primary material by
cascade use

Product category 1 (solid
wood)

mass timber and other solid
wood products like boards.
battens or layered wood
products made of veneer

|_y> Definition of secondary material
properties by “Producer Standard".

E.g. European Panel Federation
(EPF) publishes limit values for
contaminants of waste wood to
ensure a safe use of wood-based
panels containing secondary
materials

0

Goal is an increased ratio of secondary use instead of primary
resources in order to exploit substitution potential

Product category 2 (wood
particles)

Product category 3 (wood
fibres and dust)

Product category 4 (bio
chemistry)

Product category 5 (energy
recovery)

0

wood waste
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Communication sheets as general guideline (at EoL)

Recyclability of wood-based products and components

Basic principles
For material level:

Identifiable properties and
composition of material

Low amount of non-bio material
No contamination (list of

hazardous substances and limit
values REF)

Purity of material and sorted
fractions and clean fractions
For component level:

Separability of components is
top priority

Type of connection with:

Additi |

es g waste
categories and product category
levels

(the product has overcome the stage of
waste and has an economic value)

Reuse (level 0):

performance and functionality of
product available or is able to be
refurbished / requalified / upgrade

Recycling (closed-loop, level 1):
Performance in range of average
product, structural integrity, and
material composition remains
unchanged; recycling on same
product category level

D

Possibilities of cascade use* in
specific construction products

Product category 1 solid wood
resource properties e.g.
properties of mass timber and
other solid wood products like
boards or battens

Product category 2 (wood
particles)

wood in various particle sizes
from strands, chips, and
particles in varying dimension

a) identifiable connections
between parts

b) detachable joints with no or
minor damage to parts after
disassembly

¢) detachable joints leading to a
high damage to parts are
responsible for inferior
secondary use in terms of waste
categories and cascade use*

For building level:

Priority on disassembly followed
by dismantling and demolition

Bl

Goal is high ratio of recyclable
material from wood-based
product and a minimized
amount of waste

©TUM

Downcycling (open-loop, level 2):
Material stays within one product

category or goes only one level lower.

Performance is lower, structural
integrity and composition changed
substantially

Final use as material (level 3):
Composting of biobased material

Final use as energy (level 4):
Primary thermal energy which can be
converted also to other forms of

energy
. !

Waste disposal (level 5):

No economic value only a burden for
ecology and economy, e.g. due to
contamination.

Product category 3 (wood
fibres)

Product category 4 (bio
chemistry)

chemical wood components
cellulose and lignin

Ll

Product category 5 (energy
recovery)

L1



Section 5

Resource Efficiency
iIn Supply Chain
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BASAJAUN F2BDF Data Backbone
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Conclusions

Secondary wood has the following properties:

Its use can avoid primary resource consumption

Its use saves energy + reduce emissions

Lower transformation effort

Accessible material source — if supply chain data is available!
“Economic” material source — if wood waste burning is reduced!
Regulations for (wood) waste are adapted!

But it has to be treated as a valuable resource
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