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Problem Statement
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ArchitectureEnvironment

drainage of polders

restoration of wetlands

Boerhaavewijk

60s neighbourhood

biosbased materials

common reed

circularity

life cycle

sustainability

green fringe
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landscape

wetland crops

peat to store carbon
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Environment
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healthy wetland with high water level can 
serve as a good carbon sink

dry wetland with low water level leads to 
carbon release into atmosphere

building sector with embodied 
energy for production, transport, 

disposal

building sector with renewable  and 
biobased materials
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The use of reed as a building material
and the benefits of local reed production

Need for Reed
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Research Question
„What are the possibilities for locally harvested reed as a building 

material and its use in different building elements linked to the whole 
lifecycle of reed as a plant?“
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Research Relevance

Source: (Nordt, 2023)
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Gebruik Nederlands Riet!
Use Dutch Reed!



Reedsults

Growth
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Reedsults Growth

Source: (Common Reed Grass : Finger Lakes PRISM, no date)Source: own photography, Haarlem, 21 January 2023 Source: (Riet voor dakbedekking | Rijksdienst voor 
het Cultureel Erfgoed, no date)

Reed in Winter Reed bundles Reed in Summer
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Reedsults Growth

Source: (Riet voor dakbedekking | Rijksdienst voor het Cultureel Erfgoed, no date)

Reedbed
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nodes

hollow 
stem

Wind-
pollinating 

Broad 
leaves

rhizome



Harvest and Manufacture
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Reedsults

Manual Labour Machines Product

Harvest and Manufacture
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60-65cm

Reed bundle 140-180cm



Application
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Reedsults Application

As InsulationAs Partition Wall As Interior FinishAs Load-Bearing Structure

Sources: ‘Aula d’Agricologia, Benidoleig’ (2016), 12 March. Available at: https://econstruccio.wordpress.com/portfolio/aula-dagricologia-benidoleig/ (Accessed: 12 May 2023).
Innenausbau. Available at: https://www.hiss-reet.de/baustoffe-aus-schilf/trennwand-system/innenausbau (Accessed: 12 May 2023).
Reed wall in natural pavilion Floriade 2022 Almere, photographed by author, 13 october 2022
Bodner, L. (2023) ‘SCHILFROHRPLATTEN’, Leobodner. Available at: https://www.leobodner.it/de/produkte/schilfrohrplatten/ (Accessed: 5 January 2023). 13

Functionality Reed thatch 350 mm (λ = 0.084 
W/mK, R = 4.167 m2K/W), Reed panel insulation 
250mm (λ = 0.065 W/mK, R = 4.0 m2K/W)
Durability If not exposed to changing humidity 
it can last centuries. Protective layer of plaster 
beneficial
Circularity Easily disassembled due to dry 
connections and ropes/ties/plugs
Discussion Thick wall to achieve good insulation 
factor. Reed thatch can be combined with a thin 
additional insulation. The picture shows the 
insulation panels of  Leo Bodner (IT).

Functionality Flexible and stable, leight weight, 
buildup easy but connected to manual labour 
Durability With protective layer or intererior climate 
it can last centuries
Circularity Difficult to replace due to its function 
but possible to take apart if assembled with strips 
or rope 
Discussion Hardly any built examples, to proof 
capacity more testing and prototyping is necessary. 
The picture below is from Econstrucció (ES) with 
Spanish reed.

Functionality In combination with a timber frame 
good and flexible in shape
Durability If not exposed to changing humidity it can 
last centuries. Protective layer of plaster beneficial
Circularity Easily removable
Discussion Beneficial light weight dividing wall. 
Examples already found from Hiss Reet (DE).

Functionality Pleasant climate, good acoustic 
qualities, normally flammable
Durability At walls not resistant to damage and dirt, 
on ceiling better
Circularity Loose material that can be biodegradable 
and replaced
Discussion Reed is a good natural sound absorber 
due to its hollow stems that need to be placed 
orthogonally to the incoming sound. An example 
was found at the Floriade Expo 2023 in Almere (NL).



Disposal
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Reedsults Disposal

Piling Reed Transport by boat Biodegradable
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EcoCity World Summit 2023
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Design
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Boerhaavewijk Haarlem Context introduction
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Wijkcentrum de Ringvaart

„Grasphalt“ Strips

Housing

Housing

Stichting Somaliers Haarlem en Omgeving (SSHO)

Allotment gardens Volkstuinvereiniging 
Poelpoldervreugde

Forest area

Forest area

Pasture

Pond

Community Centre too small for the 
amount of users

Neighbourhood with lots of families but only 
few leisure opportunities for the children

Poelpolder is only used by dogwalkers, 
runners, walkers on weekends but is the 
natural extension of the neighbourhood

Poelpolder

Boerhaavewijk

Social situation



Objective
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Activities CentreSelf-Sufficient Biobased Materials
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Site
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Reference Wouter Slors 
Naardermeer

The Reed I Need

Own Design
Poelpolder

Gebiet
riet  15 hectare
natuur  750 hectare
 
riet pro hectare

Roofthatch
660m2

Reed bundles
6000-6500

400-430

9 bundles / m2
6000

Gebiet
riet  11 hectare
natuur  26 hectare

riet pro hectare

Roofthatch
280m2

Reed construction
785m

Floor insulation
230m2

Reed bundles
4400-4800

400-430

9 bundles / m2
2520

0.5 bundles / 1.5m
320

7 bundles / m2
1610

Total
4450

Reed Harvest
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Building Stages

Building Process in Time
Stage 1

Raising the waterpeil in the polder and building of new walkways, create reed beds in the south.

GSEducationalVersion

0 50 100

Running Loop
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Walking Loop
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Social Axis

Poelpolder Landscape

Reed beds

Waterways

Forest

Nature
Cycle Loop
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Building Stages

Building Process in Time
Stage 2

After first harvesting period of reed the construction of the first intervention can start, enough 
reed for all of roofing and construction.

GSEducationalVersion

0 50 100

Running Loop

Cycle Loop

Walking Loop

Social Loop
Social Axis

Poelpolder Landscape

Reed beds

Waterways

Forest

Nature
Cycle Loop
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Building Stages

Building Process in Time
Stage 3

The next harvesting season a year later offers new material to build the second building.

GSEducationalVersion

0 50 100
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Cycle Loop
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Reed beds

Waterways

Forest

Nature
Cycle Loop
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Duality 27



Situation 1:500
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Accesses

Pedestrian

Bikes

Boats
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•  Participatory Kitchen
•  Dining room
•  Activity Rooms

•  Reed workshop
•  Reed study
•  Cafe

Nature + NeighbourhoodSpacial Requirements
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Activites Pavilion

Nature Pavilion



Activity Rooms 77m2
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Storage 14m
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Nature + NeighbourhoodFloor plans 1:100

31Total 2 x 260 m2



Innovation

Tradition

32



Tradition + InnovationResearch and Inspiration

Toolbox Traditional Roofthatch Innovative Roofthatch

Bamboo structure Spanish Reed Structure
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Application 
Criteria

Building 
Element

Functionality

+ Meets 
requirements
+/- Under 
circumstances
- Does not meet 
requirements

Durability

+ Long-lasting
+/- Under 
circumstances
- Needs replacement 
often

Circularity

+ Easily removable 
and biodegradable
+/- With effort
- Not easily replaced

Application in Design

+ Definitely
+/- Depending on 
biobased alternatives
- No use

Roof Thatching

Foundation

Load-bearing 
structure

Non load-bearing 
Wall

Insulation

Exterior Finish

Interior Finish

+/-
Flexible and stable 
for its light weight. 
Cannot carry much 
just stacked but in 
bales similar to straw

+/-
If assembled correctly 
and covered with a 
protective layer of 
plaster it lasts for 
centuries.

-
Difficult to replace 
due to its function as 
load-bearing

-
Hardly any built 
examples found, 
only with testing 
and prototyping 
applicable

+/-
For a dividing wall 
in combination with 
other materials 
possible (such as 
timber frames)

+
If not exposed to 
changing humidity 
in the interior it lasts 
long. Protective layer 
of plaster adds to it.

+
Easily removable 
if damaged or 
disassembled. 

+
Very beneficial 
lightweight dividing 
wall. Examples by 
Hiss Reet.

+
Good insulation, 
water repellent

+/-
In combination with 
biomass it can be 
used on wetlands

+
Thermal conductivity 
of around 0.05 W/mK 
comparable to other 
insulation materials

+/-
Dependent on angle 
of roof, maintenance 
necessary

-
A new layer of reed 
needs to be added 
because it quickly 
biodegrades

+
If not exposed to 
changing humiditiy 
it lasts long with a 
protective layer of 
plaster.

+
Easily removable 
because other layer 
of building an not 
covered with plaster

+
Easily biodegradable

+/-
Easily disassembled 
but dependent 
on other building 
elements

+/-
Application is 
commonly known 
with lots of built 
examples. Not 
suitable for PV

-
Replacement of 
foundation necessary 
every couple of 
months results in 
high maintenance

+
Good in combination 
with a loadbearing 
timber construction 
as filling element.

+/-
Meets requirements 
the same as roof

-
Needs protecting 
roof otherwise mould 
growth is fast

+
Easily removable 
because other 
building layer

+/-
More resistant 
facades give building 
a longer lifepan

+
Pleasant climate, 
good acoustic 
qualities, normally 
flammable

+/-
At walls not resistant 
to damage and dirt, 
on ceiling more 
beneficial

+ Loose material that 
can be biodegradable 
and replaced

+
Good natural sound 
absorber results in 
a comfortable inner 
atmosphere



Tradition + InnovationMaterial Tests

8cm

1.5m

Reed Beam
Diameter: 80 mm
Length: 1500 mm
Weight 1400 g
Max load: 5000 g
Material: 1/2 reed bundle
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Features

Weakness
- Material reed itself is not stable 
enough, dependent on how it is tied 
together. Tape makes reed more stiff 
than robe.
- Good straps are essential to the 
success of the beam
- Linear load is better than a single 
load

Flexibility
- Well bendable also during assembly 
-> opportunity for arches

Diagonally
Not suitable for diagonal beam with 
single load, bends easily

Elasticity
Beam can be easily straightened again, 
has tension on it

Assembly

Duration 
2 hours

Material
Robe, tongs, cylinder, reed bundle

Method
cylinder gets filled with small reed 
stems and then always pushed further 
and filled with more reed to have the 
beam equally dense everywhere

Reflection
Easy and light material to handle, no 
machine necessary and quite fast, 
could be optimised by machine

Reasoning
Good method to use smaller reed 
stems that are sorted out from the 
roof thatch. Stems of all sizes are used

Steps for Design

Reed Arches
Use material in an arch form that 
gives the material a certain tension 
and stability
An arch is less vulnerable to loads than 
a straight or a diagonal beam

Straps
The success of the arch is dependent 
on its straps, it needs to be well tied 
together

Attachment
How to attach the arch to other 
building elements is crucial to direct 
the load of the roof into the foundation

Material Tests - Insights

8cm

1.5m

Tradition + Innovation

Reed Beam
Diameter: 80 mm
Length: 1500 mm
Weight 1400 g
Max load: 5000 g
Material: 1/2 reed bundle
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Step 1 - Foundation Tradition + Innovation
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Step 2 - Floors Tradition + Innovation
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Step 3 - Reed Arches Tradition + Innovation
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Step 4 - Roof Tradition + Innovation
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Neighbourhood

Nature
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Nature + NeighbourhoodCross Sections A / B / C
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Nature + NeighbourhoodLongitudinal Sections Nature Pavilion
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View diagram

Forest

Pond

Forest

Forest

Water

Water

Reedbeds

Reed

Forest

Nature

Neighbourhood

Selective

Linear
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Nature + NeighbourhoodLongitudinal Sections Activities Pavilion
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Reed Hall
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Dining Hall
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Lifting the Reed Blanket
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Reed blanketElevations
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Reed blanketOrientation

Sunlight Morning
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Reed blanketOrientation

Sunlight Midday

50



Reed blanketOrientation

Sunlight Evening

51



52



The Non-Flexible

The Flexible
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Hybrid BuildingBuilding Stages

The Non-Flexible

The Flexible

• Stilts and primary beams

• Prefab elements

• Professionals necessary • Flooring

• Prefab elements with reed 

filling

• Professionals for assembly 

• Ordinary person for reed 

filling

• Reed arches

• Ordinary people can 

fabricate beams

• Even children can help
• Reed thatch

• Professional reed 

thatchers necessary
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1:20 Section Frontfacade

Facade layer in between load bearing structure

Room height windows for maximal openness

Rail with a wooden log to minimise division 
between nature and building

Building on stilts for minimal impact on peat and 
shelter for animals

Extra insulation in flooring for interior

Extra insulaion between beam for interior

Reed thatch overhang for direct sunlight 
protection
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1:20 Floorplan

Facade layer in between load bearing structure

Rail with a wooden log to minimise division 
between nature and building

Reed arches attached on two layers of wooden 
pile for protection and aesthetics, vary in sizes

Reed thatch overhang for direct sunlight 
protection

Unrestricted view on pond
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1:20 Section Backfacade

Multifunctional stud for arch support, 
ducts, wires, electricity, table

PV panels in glas of window

Lighting around the arches
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Lowtech + Self-sufficiencyNatural Ventilation Summer

61



Lowtech + Self-sufficiencyInsulation Value
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Reed thatch
Heat conductivity: 0.084 W/mK
Thermal resistance: R = 4.167 m2K/W

Reed panels
Heat conductivity: 0.065 W/mK
Thermal resistance: R = 2.308 m2K/W

Wooden planks as waterproofing

Total R = 6.7803 m2K/W



Lowtech + Self-sufficiencyDetail 1:10 Roof

30°

35°
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Reed ridge

Wooden planks as waterproof layer

Natural ventilation gap protected by reed 
overhang

Secondary reed beams

Wooden studs/plugs to connect arches

Primary reed arches

Outside to inside:

Reed thatch   300 mm
Wood planks (e.g. Ash)  18 mm
Secondary Reed beam  120 mm
+ Insulation Panels  120 mm
Primary Reed arch  180 mm

Ropes



Lowtech + Self-sufficiencyNatural Ventilation and Heating Winter
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Aquathermia

Heat Exchanger

Heat Pump

Floor heating
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Participatory Kitchen
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Division timber stud walls filled insulated with 
reed panels, serve for stability and fire proofing

Clay cladding for fire saftety 
in the participatory kitchen

Vent in kitchen counter, 
hot air escapes at the back 
of the building

Reed panel between reed beam for insulation



Lowtech + Self-sufficiencyWater circulation
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Helophyte Filter

Grey water
Additional Component:

Compost Toilets

clean water



Lowtech + Self-sufficiencyDetail 1:10 Bench
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Rope

Reed

Common Ash

Clay Plaster

Hemp Rope

Black Alder

Primary arch

Reed thatch

Multipurpose sitting bench

Natural ventilation from below the building

Possibility for ducts, waterpipes

Wooden stilt (black alder) and wooden beam 
(black alder) for water resistancy

Floor heating

Secondary reed beam with insulation layer

Clay plaster as protection layer for reed

Wooden planks waterproof
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The Future Vision
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Retrofitting Boerhaavewijk Postcard Open Design Workshop March 2023
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Retrofitting Boerhaavewijk Urban Section in the Future
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