The Poplar Revolution

Exploring poplar in urban densification
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Problems

Housing shortage Starters

Slechts fractie van woningaanbod
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Figure 1: Mouissie, S., Kraniotis, (2023, November 11). Schreeuwend tekort aan woningen en hoge huizenprijzen: hoe is het
z0 gekomen? NOS. https://nos.nl/collectie/ 13960/ artikel/2497415-schreeuwend-tekort-aan-woningen-en-hoge-huizenprij-
zen-hoe-is-het-zo-gekomen

Figure 2: ABF Research. (2022). Woningtekort in de Metropoolregio Amsterdam en Nederland. https://primos.abfresearch.nl/
jive?presel_code=tekort



Problems

Mismatch between demand and supply of timber

Oogst industrieel rondhout in het Nederlandse bos
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Figure 1: Harvest industrial roundwood from Dutch forests

Figure 1: U. Sass-Klaassen, lecture on Connecting Forest & the Build Environment, Januari 6, 2026



Poplar
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Figure 1: Poplars in the Netherlands

Figure 1: Rooislandschap. (n.d.). Populieren [Photograph]. https://www.rooislandschap.nl/projecten/populieren



Poplar

Potential of poplar

20-30m /
25-30 years

Populus nigra italica

B

Populus tremula

Fast growing
Native deciduous tree specie

Light weight timber

BUT

Lower strenght than spruce,
pine, fir,...

O

- WOR
\O Lo
1;4

; (GRESS OF

2
o—b

G,
&, \s
V. s1o3W

o, N\a
%3 . cope™



d’Peliekaans hat

Research Question

“Does poplar timber have potential in the
construction sector of the 21st century?”

Design

Top-up in Amsterdam
Starter dwellings
Public/collective function
Adaptability




Properties

Strength to density
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Strength to density ratio

Bending strength

Strength to density =
Bending strength/Density

Poplar: 162 500 Nxm/kg
Spruce: 157 800 Nxm/kg
Oak: 136 600 Nxm/kg
Beech: 161 400 Nxm/kg

Durability

Poplar
Beech Spruce Oak
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Durability classes



Sub-varieties

Populus canadensis Robusta

i

- Mulders (2008) NL
C20

- Obers (2019) NL

Acetic anhydride modified
Cc20

Unmodified

Cci8

EN 1912 (+2024) FR
C18, C24

Populus canadensis Koster

- Mulders (2008) NL
Rejected

- Obers (2019) NL

Acetic anhydride modified
C16

Unmodified

Ci4

Populus canadensis Ellert

- Obers (2019) NL
Rejected

Populus tremula L.

- Herdova et al. (2025) SK
C24

Populus nigra

-EN 1912 (+2024) DE
c22



Processing
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Poplar timber frame construction

Figure 1: Poplar timber frame construction Peppelhout

Figure 1: Peppelhout, (2026, May). Poplar timber frame construction Peppelhout. https://www.facebook.com/photo.
php?fbid=1446968164138956&set=pb.100064773576408.-2207520000&type=3
Figure 2-4: Personal communication with Job Wittens

Figure 2: Poplar timber frame construction Peppelhout

Figure 4: Planing fingerjointed and laminated poplar beams
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Three-point bending tests

Figure 1: Own image

Force (kN}
Over Range

Extension (mm})

13,674

Figure 1: Three-point bending test test piece 1 (L=200mm)
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Three-point bending tests

Figure 1: Own image

Pl

Force (kM)

24,3

Extension {mm}

13,499
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Packages

Poplar in standard sizes

Spruce
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Spruce beams C24 (38x184mm)

Laminated poplar beams C22 (38x235mm)

— increased thickness package of 51mm compared to spruce

— Rc value + 1,42 W/m?K

Total thickness package = 356mm

Total thickness package = 300mm
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Durability

Thermal modification - facade cladding Acetylation - structural outdoor application
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Durability classes

Figure 1: Thermal modification - PLATO Figure 2: Chemical modification - Acetylation

Figure 1 & 2: U. Sass-Klaassen, lecture on Connecting Forest & the Build Environment, Januari 6, 2026



Building enveloppe

Standard typology roof brick facade

Standard typology roof timber
facade

Standard typology roof poplar
facade
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d’Peliekaan
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Figure 1:d’Peliekaan
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Figure 1: Own image



d’Peliekaan
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Transformation in 1987

Figure 1: Stadsarchief Amsterdam / Ino Roél
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Figure 1: d’Peliekaan along the Nieuwe Vaart

18



Design principles

Poplar as a building material

Sightlines
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Community based design Adaptability
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Protective roof
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Facade
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Green web

SR B

Green web at the level of the courtyard

Green web at the level of the top-up
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Green connection
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Gallery and ‘second skin’

7 |i1 ii’l ms'*w'a . o ||||iiw~ N

| .
: R o R
E . i k 5 a
i - I'I' = - _.-'I. o
. ey y b A
| il BB —— 'h | e R x o e T
- - .:- e . = ] Y 4 L R
: o | % , o
: 11 | | =X\ g i
4 d 1 - | | bl
: == e
o i g = e W OREERE
5 et T ST et R e :-——--‘rg.

.
[ e

fJL!LEM? QAR ARRRYAY

..... ' 3

Impression gallery and ‘second skin’ structure



Floorplans
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Floorplan top-up (6th floor)
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Floorplan top-up (7th floor)

1. Elevator and staircase

2. Coffee house (9-17h)/common room
3. Toilets

4. Multifunctional co-working space

5. Single storey starter dwellings (+ 45m?)
6. Duplex starter dwellings (+ 60m>)

7. Communal laundry room

8. Roof terraces

9. Bridge

10. Technical space/storage



Coffee house/common room
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Section fragment coffee house/common room B-B
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Sightlines

Sightlines from coffee house/common room
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Starter dwellings
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Poplar in the facade

Facade fragment Matrozenhof elevation
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Detail 02




Detail horizontal connection window frame

Laminated poplar C22 studs (38x235mm)
— Increased thickness package of 51mm

— Rc value + 1,42W/mK

Poplar interior wall finish
Untreated

Poplar facade cladding
Thermally modified

Detail 03: horizontal connection windowframe

Prefab element

Prefab element

1:5

Facade package (from outside to inside):

20mm - Poplar facade cladding (thermally modified)
28mm - Hor. framework (28x42mm), modified spruce
22mm - Vert. framework (22x42mm), modified spruce
16mm - Agepan board (stability)

Waterproof, vapour-permeable membrane

235mm - Poplar timber frame (38x235mm, h.t.h.
500mm) + wood fibre insulation (thermal insulation)

e 15mm - Gypsum fibreboard (fire safety)

e Vapour-permeable membrane

e 20mm - Poplar interior wall finish

Total thickness package = 362mm
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d’Peliekaans hat
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Topping-up in Amsterdam
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A future of poplar in construction
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