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fascination

traditionally:
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fascination

but what If..?
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fascination
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lectonics:
the coming together of physical materials, uniting
technical tTunction and artistic expression.

P5 Explorelab Graduation Studio /e 14 January 2025 Feiko Nooyens | 4714822



problem statement

the materials we use;
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problem statement

the resulting tectonics.
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problem statement

material tectonics
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non-sustainable resources
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problem statement

material tectonics
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material tectonics
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problem statement

material tectonics
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problem statement

material tectonics
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research question

How are sustainable materials used in
tectonic architectural design?
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research question

How are sustainable materials used in
tectonic architectural design?

What makes a material sustainable?
What makes a design tectonic?

How do they relate?

P5 Explorelab Graduation Studio 7ecion
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research method

Flat House OTOProjects Yusuhara Marche
Practice Architecture Assemble Studio Kengo Kuma & Associates
2019 2013 2010
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research method

47 x75mm tanalised _
timber counter-batten

Prefabricated walll panel
with hemperete fill

13mm Panelvent sheathing

140mm Steico

woodfibre insulation

Hemp and sugar composite
corrugated sheet cladding

Skirting/services channel
38 x 38mm PAR softwood

195 x 47mm PAR softwood joist

%

Eﬁﬂ
~¢ 180rmMI2

100 % 47mm PAR ledger beam

=

25mm PAR softwood reveal

Aluminium casement window - 4

Alurninium sill r

25mm PAR softwood reveal

Airtightness line

e 354 DI6L=280rm

Timber skirting board
with services channel

50mm anhydrate screed, latex finish

18mm 0SB subfloor == ;
10mm Foamglass thermal insulation R e M ies e &
nm Steico woodfibre between joists

Steel mesh to underside of joists
Blockwork dwarf wall -
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research method
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where
source / km traveled

German origin presumed
Ruhr area

likely from Germany
670+ km

likely from Czarnkéw, Poland
1,450+ km

likely imported
n.a.

likely imported
n.a.

hemp grown on site

processed: Yorkshire, UK (235 km)
cast: Buckinghamshire, UK (293 km)
630 km

possibly from Kent, UK
159 km

UK (wherever discernable)
<880 km (one way)

hemp grown on site
processed: France, likely Toulouse region
990 km (one way)

possibly from UK
n.a.

likely imported
n.a.

possibly from UK
n.a.

likely from Germany
670+ km

likely from Germany
670+ km

likely from Klasterec, Czechia
2,044 km

possibly UK

n.a.

likely UK
n.a.

what
material

corrugated metal sheets

Steico wood fibre insulation

wood fibre cement panels

aluminium sills

hempcrete in timber
cassettes

Panelvent sheathing
board

timber (pine)

hemp fibre and sugar
resin corrugated panels

anhydrite screed (latex finish)

aluminium casement
window/door frames

lime wash

OSB subfloor

steel mesh

Foamglass insulation

blockwork dwarf wall

concrete

P5 Explorelab Graduation Studio /¢

2200x2200 mm axo

results

why

function / shearing layer

structure

D

climatization

N
N )

D

weatherproofing

D

finishing

D

when
application order

foundation
— S concrete foundation
— S blockwork dwarf wall
r— C Foamglass insulation
W/F (aluminium ?)
wall
— S timber frame
— S hempcrete in timber cassettes
H— C aluminium casement window/door frames
— S Panelvent sheathing boards
—— C Steico wood fibre insulation
— S timber battens
w hemp fibre and sugar resin corrugated sheets
F lime wash
floor
— S timber floor joists
—— S steel mesh
— C Steico wood fibre insulation
S OSB subfloor
F anhydrite screed (latex finish)
roof
— S timber rafters
L+——8§ timber underpurlins
— C Steico wood fibre insulation
L—S (0SB ?)
S timber battens
w metal corrugated sheets
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who

skill levels
(production / application)

3/2
3/2
3/2
3/3

3/2
3/2
3/3
3/2
3/2
3/2
3/2
3/1

3/2
3/2
3/2
3/2
3/3

3/2
3/2
3/2
3/2
3/2
3/2



where
source / km traveled

German origin presumed
Ruhr area

likely from Germany
670+ km

possibly from UK
<880 km

possibly from UK
<880 km

found on site

rice bags likely from India
rubble found on site

likely from Germany
670+ km

rubble found on site
white cement likely from UK
<880 km

possibly from UK
<800 km

P5 Explorelab Graduation Studio /e

results

what how why when who
material 2200x2200 mm axo application order skill levels
(production / application)

function / shearing layer

structure

N

corrugated metal sheets
wall
—S rice bags filled with rubble 3/1
— S repurposed timber 1/1
. F chicken wire 3/1
timber F ‘rubble-dash’ render 1/1
plywood
repurposed timber
rice bags filled with rubble .
weatherproofing floor
chicken wire — S timber floor joists 3/1
F plywood 3/1
‘rubble-dash’ render
plywood
I
finishing roof
— S timber trusses (possibly assembled on site) 3/2
— S timber underpurlins 3/1
L— S timber battens 3/1
W metal corrugated sheets 3/1
| | =W timber framed plywood 3/1
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where
source / km traveled

brands/producers
unknown

likely from Japan
<1500 km

possibly from Japan
<1500 km

likely from Japan
<1500 km

likely from Japan
<1500 km

likely from Japan
<1500 km
likely from Japan
<1500 km

likely from China
<4000 km

likely from Japan
<1500 km

likely from northeastern China
1500 km

likely from Japan
<1500 km
likely from Japan
<1500 km

likely from Japan
<1500 km

likely from Japan
<1500 km

likely from Japan
<1500 km

likely from Japan
<1500 km

P5 Explorelab Graduation Studio /ecion

what
material

corrugated metal sheets

polyethylene insulation

glulam cedar

concrete

cedar

galvanized steel

bamboo culms

pivot system

thatched reeds

cedar log cuttings

steel curtain wall column

steel

glass

concrete

results

how why when
2200x2200 mm axo function / shearing layer application order
structure foundation
(/ﬁ S concrete
climatization wall

steel curtain wall column

— S pivot system
— S bamboo culms
aluminium window frames
W/F thatched elements

l
s [72]

weatherproofing floor

unknown floor material

D

finishing

concrete

glulam cedar rafters
plywood

polyethylene insulation

corrugated metal sheets

/Y
|
Mm
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who

skill levels
(production / application)

3/3
3/3
2/3
3/3
3/3

3/3
3/2
3/2
3/2
3/2




conclusion

_— R I eyt ]
\ "'=1r!::;_?_r_ir"“’;g,;.-_f‘r- W R o
7 I-*.-{ i gro oy = g

,:f.--:.'ﬁ phyel

P5 Explorelab Graduation Studio /ecionics and the Contemporary Vernacular 24 14 January 2025 Feiko Nooyens | 4714822



conclusion
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conclusion

where what how why when who

source / km traveled material 2200x2200 mm axo function / shearing layer application order skill levels

German origin presumed (production / application)
Ruhr area

structure foundation

likely from Germany
670+ km

likely from Czarnkéw, Poland
1,450+ km

likely imported
n.a.

likely imported
n.a.

hemp grown on site

processed: Yorkshire, UK (235 km)
cast: Buckinghamshire, UK (293 km)
630 km

possibly from Kent, UK
159 km

UK (wherever discernable)
<880 km (one way)

\_/

hemp grown on site
processed: France, likely Toulouse region
990 km (one way)

possibly from UK
n.a.

likely imported
n.a.

possibly from UK
n.a.

likely from Germany
670+ km

likely from Germany
670+ km

likely from Klasterec, Czechia
2,044 km

possibly UK

n.a.

likely UK
n.a.

corrugated metal sheets

Steico wood fibre insulation

wood fibre cement panels

aluminium sills

hempcrete in timber
cassettes

Panelvent sheathing
board

timber (pine)

hemp fibre and sugar
resin corrugated panels

anhydrite screed (latex finish)

aluminium casement
window/door frames

lime wash

OSB subfloor

steel mesh

Foamglass insulation

blockwork dwarf wall

concrete

P5 Explorelab Graduation Studio /¢
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climatization

D
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weatherproofing

D

floor

finishing

D

MmO nvwn

concrete foundation
blockwork dwarf wall
Foamglass insulation
(aluminium ?)

timber frame

hempcrete in timber cassettes

aluminium casement window/door frames
Panelvent sheathing boards

Steico wood fibre insulation

timber battens

hemp fibre and sugar resin corrugated sheets
lime wash

timber floor joists

steel mesh

Steico wood fibre insulation
OSB subfloor

anhydrite screed (latex finish)

timber rafters

timber underpurlins

Steico wood fibre insulation
(0SB ?)

timber battens

metal corrugated sheets
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3/3

3/2
3/2
3/3
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3/2
3/1

3/2
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3/2
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where
source / km traveled

German origin presumed
Ruhr area

likely from Germany
670+ km

possibly from UK
<880 km

possibly from UK
<880 km

( found on site )

rice i i
rubble found on site

likely from Germany
670+ km

( rubble found on site >

white cement likely from UK
<880 km

possibly from UK
<800 km
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conclusion

how why when who
application order skill levels
(production / application)

what

material 2200x2200 mm axo function / Shearing |ayer

structure

N

corrugated metal sheets
wall
—S rice bags filled with rubble 3/1
— S repurposed timber 1/1
. F chicken wire 3/1
timber F ‘rubble-dash’ render 1/1
plywood
repurposed timber
rice bags filled with rubble .
weatherproofing floor
chicken wire — S timber floor joists 3/1
F plywood 3/1
‘rubble-dash’ render
plywood
I
finishing roof
— S timber trusses (possibly assembled on site) 3/2
— S timber underpurlins 3/1
L— S timber battens 3/1
W metal corrugated sheets 3/1
| | =W timber framed plywood 3/1
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where
source / km traveled

brands/producers
unknown

likely from Japan
<1500 km

possibly from Japan
<1500 km

likely from Japan
<1500 km

likely from Japan
<1500 km

likely from Japan
<1500 km
likely from Japan
<1500 km

likely from China
<4000 km

likely from Japan
<1500 km

likely from northeastern China
1500 km

likely from Japan
<1500 km
likely from Japan
<1500 km

likely from Japan
<1500 km

likely from Japan
<1500 km

likely from Japan
<1500 km

likely from Japan
<1500 km

P5 Explorelab Graduation Studio /ecion

what
material

corrugated metal sheets

polyethylene insulation

glulam cedar

concrete

cedar

galvanized steel

bamboo culms

pivot system

thatched reeds

cedar log cuttings

steel curtain wall column

steel

glass

concrete

conclusion

how why when
2200x2200 mm axo function / shearing layer application order
structure foundation
(/ﬁ S concrete
climatization wall

steel curtain wall column

— S pivot system
— S bamboo culms
aluminium window frames
W/F thatched elements

l
s [72]

weatherproofing floor

unknown floor material

D

finishing

concrete

glulam cedar rafters
plywood

polyethylene insulation

corrugated metal sheets

/Y
|
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who

skill levels
(production / application)

3/3
3/3
2/3
3/3
3/3

3/3
3/2
3/2
3/2
3/2




design take-aways

P5 Explorelab Graduation Studio /s

Be inventive and resourceful: what is already
present and available, and how can it be used?

Think outside of the box: how can the material
be manipulated in such a way that it retains its
technical qualities, but attains a new form?

Look beyond: how can the material be exploited
to fill multiple functional niches?

Be realistic: consider the dependency your
choices have on the current availability of
resources and facilities.

Rethink your standards: can it be done simpler
or by using less material?

Take into account all aspects: does your material
require unconventional accessibility, for example
for maintenance?

Recognize all parties: who will build your design,
and who will take care of it?

Be transparent: document the use of material in
such a way that future designers can learn and
benefit.

conclusion
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conclusion
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conclusion
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research
translation to design
UEICHE]
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conclusion
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translation to design

design question
\_ oA /

What does an architecture look like that omits green-
washing from the start, by looking at material first?
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translation to design
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translation to design
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translation to design
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translation to design
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translation to design
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translation to design
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translation to design
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translation to design
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material origins
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P5 Explorelab Graduation Studio /ecionics and the Contermporary Vernacular

iIntroduction

research
translation to design
material
structure
context
implementation
conclusion
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material properties

-182 kg CO, eq/m?

297 kg CO, eq/m?

2
-664 kg CO, eq/m*? 5403 kg CO, eq/m

@) e

) locally harvested carbon sequestering

ﬁ biodegradable N no industrial processing

N 982kg CO, eq/m?

A==

S
g : Waaney
¢ \eans!

3
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material properties

R
\
reed straw loam
phragmites australis dried wheat stalks clay + sand + water (+ straw)
origin lake shores agriculture byproduct river deposits
harvest cut from December to March cut and dried end of summer dug up year round
maintenance  depending on design/application none required  retouch after direct water exposure, patch
occasionally
performance waterproof from 250 mm R =6,0 5 W/(m*K) at 300 mm moisture-requlating
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material conditions
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condition + goal design theme
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material conditions

maintenance
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material conditions

maintenance
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material conditions

maintenance
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material conditions

condition + goal design theme

maintenance
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material conditions

condition + goal design theme

maintenance user-friendliness
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material conditions

condition + goal = design theme

maintenance user-friendliness =) accessibility
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material conditions

performance density
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material conditions

S
N R
)
condition + goal = design theme
maintenance user-friendliness =) accessibility

performance density
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material conditions

S
N R
)
condition + goal = design theme
maintenance user-friendliness =) accessibility

performance density effeciency
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material conditions
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condition + goal = design theme
maintenance user-friendliness =) accessibility
performance density effeciency =) space management
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material conditions

agency
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material conditions

agency
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material conditions

agency

P5 Explorelab Graduation Studio /ectonics and the Contemporary Vernacular 14 January 2025 Feiko Nooyens | 4714822



material conditions

agency

“There is something really
extraordinary about a group
of people doing something
collectively that none of them
really know how to do.”

‘It didn’t feel like, since [

didn’t know anything about
constructing a building, that

| would have less impact or
anything, it felt like we were all
equally responsible and equally
part of the project,”

“I like the ever evolving nature of
this space as people are making
it their own,”

14 January 2025 Feiko Nooyens | 4714822



material conditions

\".ﬁ _ L S
)
condition + goal = design theme
maintenance user-friendliness =) accessibility
performance density effeciency =) space management

agency
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material conditions

\".ﬁ _ L S
)
condition + goal = design theme
maintenance user-friendliness =) accessibility
performance density effeciency =) space management

agency community
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material conditions

III : .
)
condition + goal = design theme
maintenance user-friendliness =) accessibility
performance density effeciency =) space management
agency community = engagement
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material conditions

condition + goal = design theme
maintenance user-friendliness =) accessibility

performance density effeciency =) space management
agency community = engagement
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architectural design tools

accessibility =) modularity, reachability, legibility, routing
space management = flexibile spaces, multi-purpose spaces
engagement S shared spaces, encounters
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summary

native materials
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summary

native materials

accessibility

space management

engagement
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summary

native materials

accessibility

space management =)

L
\ tectonics /

engagement
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summary
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summary oJ @
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material functionality )@

loam

reed
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material functionality )@

reed loam

»

weatherproofing climatisation finishing
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combined functionality

S
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combined functionality

" «

AN

N

modular system
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modularity O

maintenance accessibility
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modularity
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modularity + accessibility e O
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P5 Explorelab Graduation Studio /ecionics and the Contermporary Vernacular
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material to building scale
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material to building scale
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material to building scale
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material to building scale

Vi
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accessibility
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climate

space management

electricity

7]

ventilation
floor heating

clean water

grey water
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20 300

thatching 300 mm

thatching wire

., battens 50 x 25 mm

glulam truss (larch) 400 x 90 mm

"knelplank”

zinc gutter

([ L[

insulating wood fibre panel 60 mm
battens 30 mm

ventilated exterior cladding (hardwood) 24 mm
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floor covering 30 mm

subfloor 22 mm

pressure resistant flax insulation 180 mm
CLT floor slab 250 mm

60

30 24

insulating wood fibre panel 60 mm
battens 30 mm
ventilated exterior cladding (hardwood) 24 mm

30

22

180

250

[LLLLLL L]

watertight foil

(15/1000mm)

P5 Explorelab Graduation Studio /ecionics

loam render 3 mm

reinforcement mesh

base loam layer 25 mm

prefab straw cassette 400 mm
airtight, water repellant foil
insulating wood fibre panel 60 mm
reinforcement mesh

loam render 3 mm
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thatching 300 mm

thatching wire

battens 50 x 25 mm

glulam truss (larch) 400 x 90 mm

"knelplank”

250

250
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160 120

CLT, crude interior finish

wax based end grain sealant

flax insulation

[
|
|
|
galvanized fixing brackets |
|
|
|
I
|

T 30
NN N N N N N (N N N NN N N N I I B 22
O O O O
60
adjacent structure (brick) -1
130
140
blockwork footing
- . . 50
rigid XPS insulation |
90
thermally effecient blockwork
floor covering 30 mm
2 subfloor 22 mm
pressure resistant flax insulation with floor heating 60 mm
reinforced concrete 130 mm
rigid insulation on membranes

reinforced concrete footing
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400

floor covering 30 mm l

ventilated exterior cladding (hardwood) 24 mm
battens 30 mm

insulating wood fibre panel 60 mm mmprefab
straw cassette 400 mm

airtight, water repellant foil

insulating wood fibre panel 60 mm
reinforcement mesh

loam render 3 mm

|
| subfloor 22 mm
i pressure resistant flax insulation 60 mm with floor heating
: reinforced concrete 130 mm
| rigid insulation on membranes
|
|
|
_ ]
o0 ||
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reinforced concrete footing
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recap through the scales O O O

K tectonics /
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recap through the scales O O O

material choice has led to ...
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where
source / km traveled

German origin presumed
Ruhr area

likely from China
~27,000 km

northern Europe
<2,700 km

likely from Germany
~250 km

Netherlands
<300 km

likely from Germany
~250 km

northern Europe
<2,700 km

likely from China
<4000 km

northern Europe
<2,700 km
Netherlands
<300 km

northern Europe
<2,700 km
Netherlands
<300 km

likely from Germany
~250 km

northern Europe
<2,700 km

northern Europe
<2,700 km

likely from Germany
~250 km

likely from Germany
~250 km

what
material

thatched roof

timber battens

zinc gutter

repurosed timber

copper top plate

timber deck boards

thatched facade panel

timber battens and frame

straw insulation

timber cassette

loam render

glass

timber window frame

timber door frame

glulam trusses

concrete

pressure resistant insulation

P5 Explorelab Graduation Studio /ecion

recap through the scales

how
3300x3300 mm axo

why

function / shearing layer

structure

D

climatization

D

weatherproofing

D

finishing

D

when
application order

foundation
S blockwork
C pressure resistant insulation
S concrete
wall

—— S glulam trusses

— S straw filled cassettes
F window/door frames
F wood fibre board
W/F thatched elements
F loam render
floor

S CLT floor elements
C insulation
F floor material
S timber framing
F timber deck boards
roof
— S glulam trusses
—'S timber battens

W/F thatching
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who

skill levels
(production / application)

3/3
3/3
3/3

3/3
3/3
3/3
3/2
2/2
1/1

3/3
3/3
3/2

3/3
3/2

3/3
3/2
2/2



recap through the scales

resulting in a building which ...
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recap through the scales

accessibility

space management —

engagement

P5 Explorelab Graduation Studio /ecion) d the Contemporary V. lar 14 January 2025 Feiko Nooyens | 4714822



recap through the scales

which is able to engage with the context...
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recap through the scales

spatially

=
=

expressively

historically

n
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therefore:
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recap through the scales
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recap through the scales
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the bigger picture
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conclusion
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conclusion
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build responsibly. «



build responsibly.

build expressively. <



build responsibly. «

build expressively.
v

build native.
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