The Circular Cornerstone.
Timeless Architecture.
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What can we do here?
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THIS BOOK CONTAINS TOOLS FOR A CIRCULAR AMSTEL-STAD
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Ambitions

European, Dutch and Amsterdam’s Circular Ambitions

Definitions

Upcycling, Re-use, Downcycling, Contaminating, Wasting.

Process

Increasing the quality and/or value
through the use of the material. E.g.
by growing algae out of CO, and
using it to produce new materials or
marking a computer chip out of old
copper cladding.

Reusing materials at similar value.
E.g. Taking a facade panel from a
facade and mounting it onto another
facade without modification.

Reusing materials at lower value. E.g.
taking a structural concrete floor and
using it as a wall in a new building or
shredding jeans to use as insulation
for a new house.

Contaminating one element by
irreversible contact with other. E.g.
by glueing old bricks permanently
together with cement (instead of
chalk). Using composite materials
that can never be taken apart again.

Using crushed concrete rubble as
foundation for new roads. Burning
end-of-life  products for energy
production. Oras alastresort, putting
waste in landfil.

Quality

Definition

UPCYCLING

RE-USE

DOWNCYCLING

(cascading)

CONTAMINATING

ES



Material Consumption

From Linear to Circular.

1970

Material Consumption

67% of current emissions are
material related.
Material use tripled from 1970 to
2015.*

*Upcycle Amsterdam, 2018

Take Make Waste

-> =) =)

Linear economy

Partial re-cycling where possible.

Not linked with design.

Recycle — Manufacture

&/

Use Product

Circular economy

Full recycling and re-use. Starts
with design.

S



A circular Economy
Closing the cycle

Circular Gap Report, Circle Economy
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A circular Economy
Closing the cycle

SOCIETY

AN STOCKS
OFPTIMISE WHAT
WE ALREADY HAVE

Mauric Comet Circular Gap Report, Circle Economy
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A circular Economy
Closing the cycle
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A circular Economy
Closing the cycle

SOCIETY

STOCKS

OPTIMISE WHAT
WE ALREADY HAVE

Mauric Comet Circular Gap Report, Circle Economy
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Stakeholder Engagement

Connecting the dots

¥ Gemeente
*® Amsterdam
X

Information exchange on
material availability,
quality, location etc.

"‘ - additional public X Gemeente Makes on site inventory of
FIGEN HAARD negotiate about P ABNAMRD) _ Space | X Amsterdam NewHnrizon torial it q it
R development. financing. vision % material quantities and quality.
() DUQER 00Q, merin building  /sypERUSE Makes larger scale inventory of
AN design stoios material quantities.
finance the
E create a : E development. -
sustainable pr— buildin .
Crld businesscase. n5|| desig% > Creates material passports.
C
Initiative Finance Design Inventory

Operation Construction Distribution _M
" \ rentsoutsoci fetimans A e
EIGEN HAARD hOUSing to renters. ) Supp”es harvested 7 e - \ 7 i O
materials directly.

Hires demolition
Crg \ uP T STORE subcontractor to do

. rents out additonal supplies harvested H\ selective demolition work.

. housing, office materials indirectly.

i space and retail to

renters.
@ppggl_{ K HARVESRT MAP k ﬂ

supplies harvested supplies harvested
materials indirectly. materials
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Drivers

Key drivers for a circular transformation

i L4
o 1l
m
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"
Robotic Refabrication Community Engagement Design for Disassembly

P s
<’

Component upcycling Stakeholder Synergy

Mauric Cornet



Design for Disassembly

Driver overview

Design for Disassembly




Design for Disassembly

Case Study

Circle House project consists of 60
general housing units in Lisbjerg
outside Aarhus, which is expected to
be completed in 2020.

In addition to serving as housing, Circle
House is a scalable demonstration project
that can give the building industry new
knowledge about circular construction.
Circle House consists of a range of
building systems that can be assembled,
disassembled and reassembled into other
buildings while keeping their economic
and aesthetic values intact.

The objective is that 90% of the materials
being used for the buildings, can be
reused without losing significant value.
Awide range of materials can be used

in the project, the key is the approach of
the principles of design for disassembly
and circularity. As itis the system that

is crucial, great architectural freedomis
achieved for material selection in circular
construction. The project will be builtin
the new residential area ‘Lishjerg Bakke',
located in the north of Aarhus, currently
undergoing a sustainable development
plan. The residential typologies are a mix
of 2 and 3 story terraced houses and
2-story tower blocks. The super structure
of the 3 different typologies is built from
the same 6 concrete elements, optimized
for a quick construction, disassembly and
reuse.

In order to transform the building
industry to a circular building practice
the entire value chain of the industry
needs to be engaged. The Circle House
project involves more than 30 Danish
companies across the entire industry.
The Circle House project aims to develop,
propagate and anchor knowledge about
circular construction in the industry.

As an example of this the architectural
development of the project was made

in as a so called ‘collaboration studio’, a
joint team consisting of four companies
with sustainability as their foundation,
Vandkunsten, Lendager Group and

JXN Architects with the professional
facilitation and coordination by GXN
Innovation.

uP
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Upcycle Amstel Research Urban plan Concept Design
Amstel llI Circular Components Amstel Il Cultural Meeting spot. Program
re-cycle, re-use Main street Circular Demonstrator. Volume studly.
Waste & Up-cycle Park Innovation hub.

Design for Disassembly.

Mauric Cornet



2@ 40 R

Upcycle Amstel Research Urban plan Concept Design
Amstel Il Circular Components Amstel Il Cultural Meeting spot. Program
re-cycle, re-use Main street Circular Demonstrator. Volume studly.
Waste & Up-cycle Park Innovation hub.

Design for Disassembly.

Mauric Cornet



T
(&)
(<
=
o

@)

.
=
=)
[3+]

=




1’:'-." ‘d i3 n
i =i
3 { “hﬂ
oma -\
._1'. :

“

Mauric Cornet




Hessenbergweg 8
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Hessenbergweg 8

1986 building: Section
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Image 02. The Circle House. (GXN, 2018, p. 110)



Circular construction methods that allow for Disassembly.

Circle Building

57 11 )

Image 02. The Circle House. (GXN, 2018, p. 110)



Circle Building

Circular construction methods that allow for Disassembly.
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The current End-of-life state of buildings.
Rubble that can hardly by re-used or recycled.

Mauric Cornet



Circle Components

Disassemblied.
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Circle Components

Disassemblied.




Circle Components mel
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Circle Components

Detail Comparison.
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Details.
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Details.

Components

Triple Glazing

Aluminum Frame

s

EiN
0L

Tiled plastic waste panels.
Timber frame

water retardent foil

Floor finish

Modular heating Tiles
Wooden subframe
Rubber spacers
Technical space

Insulation

Timber frame Element:

18 mm chipboard Plywood
184 mm Used Denim Insulation
vapour retardent foil.

18mm chipboard plywood

VS

Reversible construction
prefab concrete




Circle Construction

Phase 01: Adding the Loadbearing Structure







Circle Construction

Phase 02: Adding the Floor Structure.
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Phase 04: Adding the Facade Elements.

Circle Construction
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Circle Construction
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So what does this save in numbers?



The re-use and Recycling Potential
In CO, and Embodied Energy.
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The re-use and Recycling Potential
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The re-use and Recycling Potential
In CO, and Embodied Energy.
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The Circle Structure

Findings

No Single-Use Materials

Keep materials separated.
Simplify the process to re-cycle
and re-use building materials.
Avoid certain materials.

Reversible Connections

Use reversible connections.
Communicate materials with
passports.

On-Site Reassembly

On site development and re-
development.

Take materials from case study.
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Amstel llI

Development Goals.

To Living and working

Maintain Working Environment.
Add 25.000+ Houses.
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E

Transforming Area

New and Constantly developing
Area.

Social points

Shopping.
Bars.
Recreational.



Site

Vision Amstel IIl 2030
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Site
Vision Amstel IIl 2030
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Vision Amstel IIl 2030
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Site
Vision Amstel IIl 2030




Site
Close Up.

A,

South Facade Connecting the Neighborhood to the
street.

Mauric Cornet
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New Identity

Transition to Mixed Urban City.

Increased density
136 --> 30.000 Inhabitants.

Social connecion

Need for Social interaction.

Spot to come together
Knowledge Sharing.

o

N

Circular economy

Material re-use.
Design out waste.
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Meet

Casually drop by hang out
and start a conversation.

Learn

Sharing of interests and knowledge
Community driven Social workshops
and educational opportunities.
Develop knowledge.

Live

Live close to this community and
integrate it into the public space.

A\ ———————

OO




Meet

Casually drop by hang out
and start a conversation.

Learn

Sharing of interests and knowledge
Community driven Social workshops
and educational opportunities.
Develop knowledge.

Live

Live close to this community and
integrate it into the public space.

Restaurant
Cafe

Flexible Expo / library

Total

Auditorium

Rentable Workspaces
Rentable halls
Conference Room
Central space

Total

Entrance
Bike Storage

Housing Type A
Housing Type B

Total
Grand total

180 m?
/0 m?

500 m?2

800 m?

185 m?

144m?2
110 m?
33 m?

225 m?2

800 m?

30 m?
30 m?

50 m?
100 m?

2000 m?
4100 m?

& 180 m?
& 70 m?2

Toilets
Storage

Tech Space
Backoffice
Transport

60 m?2
35 m?
40 m?2
100 m?2
30 m?
250 m?2
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The Circular Cornerstone

Form digrams.

Current Situation
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The Circular Cornerstone

Form digrams.

Current Situation Development of the Area
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The Circular Cornerstone

Form digrams.

Densification of Components

Development of the Area

Current Situation



The Circular Cornerstone

Form digrams.

Densification of Components

Development of the Area

Current Situation

Integration of the Neighborhood



The Circular Cornerstone

Form digrams.

Densification of Components

Development of the Area

Current Situation

The Circular hub.

Integration of the Neighborhood



The Circular Cornerstone

Form digrams.

Densification of Components

Development of the Area

Current Situation

The Circular Cornerstone.

The Circular hub.

Integration of the Neighborhood






01 First Floor

Flexible Working spaces & Library




01 First Floor Alternate Layout

Educational and cultural spaces




01 First Floor Alternate Layout

Educational and cultural spaces
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Complete Building

Schematic
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Floorplan
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Elevation




Elevation
South Facade / New Main street.
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Two Distinctive parts.



Circle Construction

Housing Structure
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Circle Construction

Phase 02: Adding the Roof and Facade Structure.




Circle Construction
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Circle Construction
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Circle Construction
Phase 05: Finished Project



Circle Construction

Public and Housing Functions within the same frame.
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Technical
Details.




Details.
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Details.

Components

Triple Glazing

Aluminum Frame

s

EiN
0L

Tiled plastic waste panels.
Timber frame

water retardent foil

Floor finish

Modular heating Tiles
Wooden subframe
Rubber spacers
Technical space

Insulation

Timber frame Element:

18 mm chipboard Plywood
184 mm Used Denim Insulation
vapour retardent foil.

18mm chipboard plywood

VS

Reversible construction
prefab concrete




Details.

Tower Floor.
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Details.

Tower Floor.
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Details.

Tower Roof.
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Details.

Expo floor.
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Details.

Expo roof.
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Details.

Ground floor.
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Fragment

Two facades.
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Test Case:
Model.
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Visualisations.
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Conclusions




X
IN

N

New Identity

Transition to Mixed Urban City.

Increased density
136 --> 30.000 Inhabitants.

Meeting point

Cultural meeting point for locals.

- Meet
- Learn
- Live

QP
pele

Demonstrate circularity

Circular Economy
Design for disassembly.
Re-use Components.



no single-use materials

Keep materials separated.
Simplify the process to re-cycle
and re-use building materials.
Avoid certain materials.

A
O

Reversible connections

Use reversible connections.
Communicate materials with
passports.

on-site reassembly

On site development and re-
development.

Take materials from case study.
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54

PV CELLS
PV CELLS +
WATER BOILERS
TECHNICAL SPACE
HEAT PUMP
TECHNICAL SPACE
WKO

AND 2ND FLOOR)

VERTICAL SHAFTS
(MERGE BETWEEN 1ST
RAINWATER COLLECTION

o // GREEN ROOF/
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CLIMATE DESIGN





