Daan van Dortmont

Mo Smit - Design tutor

Pierre Jennen - Research tutor

Paddy Tomesen - Building technology tutor
Marcel Bilow - Examiner

REVITALISING
RURAL HERITAGE
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Exploring local resource management and
innovative biobased building methods to
accomodate viable, self-sufficient, multifunctional
and sustainble rural heritage sites

7
TUDelft
BKBouwkunde

Author (2024).



Prelude

Observation: Contrast in our landscape

country estate green house
Nijmegen Delfgauw

Two types of production landscapes

Author (2024). ERF (2019).




Prelude
Starting point

Fascination
Broad interest in rural landscapes, cultural heritage and sustainable iniatives

Author (2024).




Prelude

Planning
Trends + Problems —'—) Thematic research —) Results
Idea —h) Concept research —-—) Plan of Reqguirements > m

First half year

. _ Reflecting, improving,
Location analysis alternating, experimenting

Value assesment \)

Target audience

Research results M Program ——— Concept design 4 Final Design

Second half year

Structure of my graduation year

Author (2024).




PROBLEM
STATEMENT




Challenges of the contemporary countryside

Problem statement

Rural depopulation + ageing communities
a national demographical problem that is emphasized in rural areas

Polluting agricultural practices

degradation of ecosystems and emission of greenhouse gasses
create an urgent need for sustainable transition

Missing ecomomic perspectives for cultural heritage
need for a viable business case and valauable preservation

Author (2024).




Rural depopulation + ageing communities

Problem statement

Number of people living in urban and rural areas, Netherlands R
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Mid-20™ century

Nationaal Archief (1965). Our World in Data (2021). CBS (2024).




Challenges of the contemporary countryside

Problem statement

Rural depopulation + ageing communities
a national demographical problem that is emphasized in rural areas

Polluting agricultural practices

degradation of ecosystems and emission of greenhouse gasses
create an urgent need for sustainable transition

Missing ecomomic perspectives for cultural heritage
need for a viable business case and valauable preservation

Author (2024).




Polluting agricultural practices

Problem statement

C

DIENT U EN ONS LAND

CULTUURTECHNISCHE DIENST UTRECHT

Trends: Land consolidation + Industrialisation
Moving from a rational to an economic landscape

Rijksdienst Cultureel Erfgoed (2022). AgriFoto (2023).




Challenges of the contemporary countryside

Problem statement

Rural depopulation + ageing communities
a national demographical problem that is emphasized in rural areas

Polluting agricultural practices

degradation of ecosystems and emission of greenhouse gasses
Create an urgent need for sustainable transition

Missing ecomomic perspectives for cultural heritage
need for a viable business case and valueable preservation

Author (2024).




Missing economic perspectives for cultural heritage

Problem statement
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Adaptive re-use: repurposing architecture + landscapes to preserve their future.
Predikheren, Mechelen | Landschaftspark, Duisburg

Author (2023). Author (2016).




Challenges of the contemporary countryside

Problem statement

Rural depopulation + ageing communities
a national demographical problem that is emphasized in rural areas

Polluting agricultural practices

degradation of ecosystems and emission of greenhouse gasses
Create an urgent need for sustainable transition

+ industrial agriculture fuelled by mechanization and industrialisation
*. results in large monocultures leading to biodiversity loss

Missing ecomomic perspectives for cultural heritage
need for a viable business case and valueable preservation

rural heritage sites lack perspectives that prevent decay and
abbandonment

Author (2024).
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Objective

Graduation framework

Context

Why? How? What?

1 1 l

Author (2024).




Objective

Graduation framework

Context
Why? How? What?
Problem statement Methodology

Author (2024).




Objective

Graduation framework

Context
Why? How? What?
Problem statement Methodology Building

Main starting points

Author (2024).




Potential of the [contemporary] countryside

Design objective

The objective of the graduation project is to develop
a methodology for the revitalisation of Dutch country
side areas. By focussing on a specific design location,
the methodology can be projected on other case
studies afterwards.

Main objective

Author (2023).




Potential of the [contemporary] countryside

Design objective

Management and production of renewable natural resources

buildings out of a locally sourced biobased material flow, consisting of
foresty and agriculture (by-products)

Active communities

creating a space fitted for a specific target audience, with architecture
fitted to their needs and a focus on engagement for a sense of belonging

Culture, tourism and education

preserved cultural heritage with a viable strategy for the upcoming
decades by providing economical activities

B+W (2010). Revaerk (2020). Author (2023).




Potential of the [contemporary] countryside

Design objective

Management and production of renewable natural resources

buildings out of a locally sourced biobased material flow, consisting of
foresty and agriculture (by-products)

Active communities

creating a space fitted for a specific target audience, with architecture
fitted to their needs and a focus on engagement for a sense of belonging

Culture, tourism and education

preserved cultural heritage with a viable strategy for the upcoming
decades by providing economical activities

B+W (2010). Revaerk (2020). Author (2023).




Potential of the [contemporary] countryside

Design objective

Management and production of renewable natural resources

buildings out of a locally sourced biobased material flow, consisting of
foresty and agriculture (by-products)

Active communities

creating a space fitted for a specific target audience, with architecture
fitted to their needs and a focus on engagement for a sense of belonging

Culture, tourism and education

preserved cultural heritage with a viable strategy for the upcoming
decades by providing economical activities

B+W (2010). Revaerk (2020). Author (2023).




Potential of the [case-study] countryside

Design objective

Management and production of renewable natural resources

buildings out of a locally sourced biobased material flow, consisting of
foresty and agriculture (by-products)

Active communities

creating a space fitted for a specific target audience, with architecture
fitted to their needs and a focus on engagement for a sense of belonging

Culture, tourism and education

preserved cultural heritage with a viable strategy for the upcoming
decades by providing economical activities

B+W (2010). Revaerk (2020). Author (2023).




CONTEXT




Context
Case-study
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(Landgoed Nederrijk)

Context
Case-study
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Context
Case-study

—— = —— - S—_—— e

P -

9780, LITTLE ASQUAM LAKE. LAKE WINNIPESAUKEE, N. M SEPINIG,,
.
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Macro scale

Het Archief Nijmegen (2024).
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Het Archief Nijmegen (2024).



Context
Case-study

Missing economic perspective
Current status

Het Archief Nijmegen (2024).




Evolution of the Nederrijk countryside

Context

primeval forest reclamations country estates degradation circular countryside
150.000 B.C. 0-1890 1890 - 1930 1960 - 2024 2024

OpenTopo (2024). Estourgie (1916). Author (2023).
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How?
Methodology

Design

How can Dutch rural countryside areas be revitalised and transformed
into multifunctional, ecological sustainable and community-oriented
spaces, while preserving cultural heritage and addressing

contemporary challenges?

What?

Research questions

UnbuiltArch (2022). Author (2024).




How?
Methodology

Design

How can Dutch rural countryside areas be revitalised and transformed
into multifunctional, ecological sustainable and community-oriented
spaces, while preserving cultural heritage and addressing
contemporary challenges?

How? What?

Thematic
To what extent can the local and nature-inclusive cultivation of crops
and tree varieties be utilized as a sustainable and viable source of
biobased building materials for the construction of a building at the
country estate Nederrijk?

Context Interplay

Research questions

Author (2024).




Results in three domains

Thematic research

Thematic Research

The thematic research aims to explore the potential of locally
sourced building materials, with a particular focus on sustainable
cultivation as a resource for biobased construction materials.

What are nature-inclusive methods for agriculture?

What is the botanical composition of the case study location, considering the
interplay between soil properties, available vegetation and climate factors?

What crop and tree types are suitable for effective cultivation as biobased
building materials in consideration of the design location?

\_/

Author (2024).




HOW?
RESULTS




Results

Nature-inclusive agriculture

Agroforestry system Buffer zones

B+W (2010). Revaerk (2020). Author (2023).




Results

Case study analysis
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Author (2024).




Research conclusion

Thematic Research

High thinning

maintaining forest
waste flow

obtaining wood

Beams Planks, shell parts Grass insulation Reed bunches Loam stucco

Utilize agriculture as a viable source of biobased buidling materials
Results to include + apply in the design

Author (2024).




Construction
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Reuseabillity
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Research conclusion

Thematic Research
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Author (2024).



Research conclusion

Thematic Research

Harvesting different resources
Waste flow > agricultural interference

Author (2024).




HOW?
PROCESSING




Processing of materials

Thematic Research

Biobased building materials

Yield Processing Application
: —_— : —_— :
Thematic research Black box Design

Author (2024).




Resource availability as a starting point

Thematic Research

Outside Construction Inside Construction
oak beech beech oak
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Author (2024). Het Archief Nijmegen (2024).
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Resource availability as a starting point

Thematic Research

core middle bark

Conversion Methods | eeieeed NRIEN
construction frames

cladding
Thourgh and through Tangential I—
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Beams
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Timber Frame Construction
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HSB

Window frames
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Interior wood/ fire wood

Timber distribution
sawing division

Author (2024).
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Objective

Graduation framework

Context
Why? How? What?
Problem statement Methodology Building

Main starting points

Author (2024).




What?

Site analysis

What?

What is going to be redeveloped?

What is going to be built?

Author (2024).




Porter house

Value Assessment

Site analysis

macro
meso

° micro

Barn

Forester house

Current situation
Droplet driveway + outbuildings

Author (2024).




Fall back on historical principles

Value Assessment
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MIicro
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Country estate as a system: ecological balance within the boundaries of the estate
vegetable gardens - herb gardens - orchards - forest maintenance - hunting - production

Author (2024). Zuylenstein (2016). Het Archief Nijmegen (1923).




n-Dutch landscape

Value Assessment

macro
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Unique vs. Underused

Author (2024).




Tree variety

Value Assessment
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Unique vs. Underused

Author (2024).




Value Assessment

Trend in architecture

Mmacro
meso
mICro

Het Archief Nijmegen (1916). Author (2024).

Hollandse neorenaissance
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Eye for detail

Value Assessment
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Hollandse neorenaissance

Het Archief Nijmegen (1916). Author (2024).




Lack of maintenance

Value Assessment
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Neglected heritage

Het Archief Nijmegen (1916). Author (2024).




PROGRAM




Potential of the Nederrijk countryside

Design objective

Management and production of renewable natural resources

buildings out of a locally sourced biobased material flow, consisting of
foresty and agriculture (by-products)

Active communities

creating a space fitted for a specific target audience, with architecture
fitted to their needs and a focus on engagement for a sense of belonging

Culture, tourism and education

preserved cultural heritage with a viable strategy for the upcoming
decades by providing economical activities

B+W (2010). Revaerk (2020). Author (2023).




Relieving healthcare institutions: extramural care

Target audience - elderly

Collective living
3 senior appartments
communal spaces

Part A: Narrative | Part B: Context | Part C: Design



Rejoining society through nature

Target audience - rehabilitants

Supported living
household group, 6 rooms
2 individiual studios
barn workshop
agricultural practices
gathering courtyarad

Author (2024).

Part A: Narrative | Part B: Context | Part C: Design




Combining daytime activities with agriculture
Target audience - Light Mentally Disabled

Communal living
6 studios + 1 caregiver
barn workshop
agricultural practices
daytime activities with elderly

Author (2024).

Part A: Narrative | Part B: Context | Part C: Design




Community engagement

Program

Local community
resource management, sense of belonging, gardening, dining, educating, workshops

Author (2024).

Part A: Narrative | Part B: Context | Part C: Design



CONCEPT




Nederrijk holds a huge potential

Concept

current Nederrijk circular Nederrijk

Hidden behind the treeline is a landscape that has a lot to offer 7\

Author (2024).

Part A: Narrative | Part B: Context | Part C: Design




Forestry + agriculture
Adaptive re-use

v X

asterplan
Design

Mental care dwellings
Biobased extension

1
Disabled care dwellings .
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Author (2024).




Masterplan
Titel

Nature inclusive
agriculture
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Nature inclusive
agriculture

Commuting flows
agriculture - forestry - residents - caretakers - visitors - recreants - animals

Author (2024).



ELABORATION




Masterplan
Design

Adaptive re-use
disabled care dwellings
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Zooming in on: Coach House y

Author (2024).




Masterplan

Design
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ing in on

Zoom

Author (2024).




Zooming in: Coach house

Adaptive re-use

Subtle + readable interventions
Value Assessment as a source of inspiration

Author (2024).




Zooming in: Coach house

Adaptive re-use

private
forest
secluded

public
glass openings

communal
droplet driveway

Patient Care giver

Author (2024).
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Adaptive re-use
Window interventions
Impression

Zoom




Zooming in: Coach house

Adaptive re-use

Care dwellings

Superviser room
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Patient Care giver
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Zooming in: Coach house

Adaptive re-use
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Adaptive re-use extension
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Adaptive re-use extension

Design grammar
Reinterpretation of barn tectonics
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Adaptive re-use extension
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1,87 m3 construction
1,24 m?3 cladding
1,56 m? finishing

A

1x Wall element A
0,23 m? construction

Kit of tools
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16x Wall element C

0,84 m?3 construction
0,52 m? cladding
0,61 m?3 finishing

A

2x Wall element A
0,28 m? construction

111,74 m? of timber - 38 trees

15x Balcony element A
0,06 m?3 construction

88x Colums and beams
20,35 m2construction

Author (2024).
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OpenTopo (2024). Estourgie (1916). Author (2023).
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Summary

identifying and analysing adapting existing
existing underused landscape structures

introducing new creating a viable
biobased buildings future

Interventions
By taking from the landscape without depleting it,
something is given back to guarantee its future.

Author (2024).
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Broader context
Country estate Westerhelling: € 3.000.000

Funda (2024).
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