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between circular ambitions and architectural practice

reclaimed timber is available

direct reuse is limited

research on the technical and logistical challenges
reclaimed timber a driver for architectural design



How can reclaimed timber be translated into reusable building elements for application in the contemporary building industry?
Sub questions
What is the current reclaimed timber stock in the Netherlands?

What reclaimed timber elements can be created from the stock?
How can the elements be used in a design?

How can reclaimed timber elements be applied in a topping-up strategy to improve social cohesion, safety and spatial quality in
Wittenburg, Amsterdam?

Sub questions

How can the vulnerable state of Wittenburg be improved?
How can reclaimed timber be used as an architectural driver in a topping-up?
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RECLAIMED TIMBER

imported 0.131 Mton
produced in the NL 1.610 Mton
total timber waste 1.741 Mton

llustration 3: timber waste in the Netherlands in 2017 (Bruggen & Zwaag, 2017)

processed in the NL 1.120 Mton
processed outside the NL 0.621 Mton
total timber waste 1.741 Mton

Illustration 4: timber waste processed in and outside the Netherlands in 2017
(Bruggen & Zwaag, 2017)

downcycled 0.260 Mton
incinerated 0.860 Mton
total processed in the NL 1.120 Mton

llustration 5: timber waste processed in the Netherlands in 2017 (Bruggen & Zwaag,
2017)



RECLAIMED TIMBER THE STOCK - A, B AND C WOOD

A wood B wood Cwood

source: recycling.nl source: veolia.be source: decovik.nl
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RECLAIMED TIMBER

uncertain supply
variation in dimensions and quality

damage and grading

L . limitation > opportunities
logistics and regulations

economic competitiveness

lack of representive database

= organistaion of the reuse chain



RECLAIMED TIMBER

structural timber non-structural timber
beams timber floorboards
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RECLAIMED TIMBER THE ELEMENTS

beams and columns timber frames finishing layers



RECLAIMED TIMBER "HE ELEMENTS - BEAMS AND COLUMNE

required transformations assembly strategies
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cogged scarf joint scarf joint with wedges



RECLAIMED TIMBER "HE ELEMENTS - BEAMS AND COLUMNE )

design application
reduce cutting > only at ends continuous structure

extended scarf elements
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RECLAIMED TIMBER "HE ELEMENTS - TIMEER FRAMES )

assembly strategies

minimal transformation > reciprocal system
adapt to available stock

1(T) + 1(2) > (total) fully inner reciprocity hybrid frame predefined openings openings defined by
structure structure In reciprocal structure reciprocal structure
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RECLAIMED TIMBER THE ELEMENTS = FINISHING LAYERS

design application
expression > standardisation

three dimensional finishing layer

dimensions based on mode of stock
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standardized dimensions
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IN PRACTICE

Kattenburg Wittenburg Oostenburg

vulnerable neighbourhood
low-density urban area

central amsterdam location
opportunity for densification
opportunity for social improvement




IN PRACTICE

repetitive structural grid

flat roofs

concrete structure

structural overcapacity

repeatable neighbourhood typology

flat roof

4 to 8 layers

repetitive design based

on house width

concrete slab
construction

overdimensioning

facades are not load-
bearing

vertrical traffic space

repetition in the facades



IN PRACTICE WITTENEBURG

symmetrical character of U-shape selected building aerial view
selected building

source: google earth



IN PRACTICE

representive part‘“"/

new: topping-up
> existing building
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IN PRACTICE CUILDING METHOD

extended

beams and columns

1. STRUCTURE
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IN PRACTICE CUILDING METHOD

reclaimed timber frame element

" built-up system
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2. FLOOR ELEMENTS

modular system
single-span system
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IN PRACTICE CUILDING METHOD

(1) + 1(2) > I(total)

reciprocal timber frame elements <«

3. PARTITION WALLS



IN PRACTICE CUILDING METHOD

> reclaimed timber finishing layer

reciprocal timber frame elements <«

4. FACADE ELEMENT



IN PRACTICE

challenge and proposed solution
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direct substitution new timber for reclaimed timber 0.5 kg CO, per kg = 225 kg CO,/m?

hardwood saves approximately 7.2 kg CO,/m?
softwood saves approximately 4.3 kg CO_/m?

scenario

80/20 hardwood

50/50 hardwood and softwood
20/80 softwood

representive building fragment
9,28 ton (O,
10,77 ton CO,

12,27 ton CO,

1 building (11 x fragment) 2 buildings

102,08 ton CO, 204,16 ton CO,
118,47 ton CO, 236,94 ton CO,
134,97 ton CO, 269,94 ton CO,

\

200 return flights between Amsterdam and Barcelona

notel

indicative calculation

not a full lca



THE ARCHITECTURE



ARCHITECTURE RECLAIMED TIMEER IDENTITY
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ARCHITECTURE DE POORT

entrance to the neighbourhood
public and private transition
neighbourhood event space
residents & community

a place for encounter

\ H H H H H\ \ L1 H H\ H\\ \HW \H‘ lH

" h wllllw il IR :Wf\ il
_FT

in | 0Pl H W

. 4
Q 97 @o%

"LEE

NERNNLF NJENEDE-F

! VS
B B




ARCHITECTURE WHY SOCIAL COHESION

challenges

vulnerable neighbourhood

ageing population O///
59% single households @

social isolation
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ARCHITECTURE

o>
o
o
-~
-~
-
o~
-~
-~
o>
0 2
o

o

neighbourhood scale

between the buildings

within the building

individual

5400

5400

93edsS JUaNd

_—— 1 -

(]e1ua) 32eds Jana1e

NN T
5 e
B |[=] =] =+
............. O S S | B s B 4
L
doys
lledal 8124219 doysyiompoom
rooftop terrace and herb
gardening garden
q\a N [ | R R
HM‘. 7((((((((((7

L

J UL

recycle and
exchange room

2700

i o
S
wooJ saweb \
pue Aipune) usyoiiy w00J1sanb
e I R
[ O O A
== ] A

2700

wooJ Apnis
pue Iom

buiusp.eb doijoo.

10J pue B1IX3

:90eds abel0ls

9oeds eHoA

9oeds uaz pue
AJauaalb Joopul




ARCHITECTURE

day & night occupation
street, gallery & courtyard
shared programmes
informal surveillance

. indoor greenery
social safety

and zen space

< work and study area

reclaimed wood
workspace

a building that remains active throughout kitchen
the day and year
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ARCHITECTURE CIRCULATION
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ARCHITECTURE
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1. the building 2. the residents against weather and provide shade



ARCHITECTURE

extending living room @ replace window with door, minimal
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ARCHITECTURE
central courtyard
everyday movement
visual connections

shared spaces
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ARCHITECTURE "ACADE
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CONCLUSION



CONCLUSION

design actions

representative reclaimed timber database
reusable building elements

prefabricated & demountable system
four levels of collective living

living gallery as social interface

eyes on the street strategy
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How can reclaimed timber be translated into reusable building elements for application in the contemporary building
industry?

By defining a realistic reclaimed timber stock and translating it into reusable building systems that accommodate
uncertainty while anticipating future reuse.

How can reclaimed timber elements be applied in a topping-up strategy to improve social cohesion, safety and
spatial quality in Wittenburg, Amsterdam?

By combining reclaimed timber construction with co-housing, eyes on the street and a layered social structure from the
dwelling to the neighbourhood.



FROM MATERIAL CHOICE TO DESIGN DRIVER



QUESTIONS?
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ARCHITECTURE

housing mix
1-room apartments
Z2-room apartments
family dwellings
shared facilities

target groups
starters

elderly residents
single households

goal

diverse resident mix
everyday interaction
social cohesion

responding to changing housing needs
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ARCHITECTURE

——— main circulation route

private > semi-private > public

three microclimates

wind protection

rust > ruis > reuring

different degrees of comfort and
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ARCHITECTURE LIVING GALLERY

climate buffer spring
extended outdoor living

year-round use

more than circulation

fall




