ENabling Circular COnstruction to public space REgeneration in Shanghai new workers' estates
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New workers' estates - aging urban area

1950s now

11.39 million m? Public space regeneration
200+



180 million tons per year Material wasted



. Public space regeneration

. Circular material

D Circular regeneration of public space
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Down-cycle
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land
20%
71
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Foundation backfilling
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High value for regeneration

Location of new workers' estates




Necessity of regeneration

Problems of new workers' estates
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Public space problems of new workers' estates

Low quality Low usage

Low quantity
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Evaluation of regeneration

Dissatisfaction of new workers' estates Disire for regeneration

FLp ___1y_‘__1_:i ____________________ aaass _ _
Building interior quality 12 a0 524 58,12%50.9 L5
Road and parking facility 16 a0% : ;
Dissalis[y Public and green spacs 13 6% ok 24 7058 | ;
Public goods f 30% I l
Intrastructure 4 20H
1 E 3 a
| ] | I
1LY

20 residents in one site 188 people

17



Public space problems

Necessity of regeneration S

CDDW

Circular construction

Improve quality

Circular use
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- Scale 1 neighbourhood regeneration
- Scale 2 urban scale application

How? / How much?

‘How can the|CDDW,|generated during the regeneration of

Different types
and material flow

new workers’ estate be circularly used to make the

Onwhat? [public space r’nore sustainable and adaptive to future

changes?
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Material Circular construction techniques

RESEARCH Public space regeneration

Material+Public space Principles,strategies and tools

RESEARCH VEICHE] Urban scale material flow
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Urban mining

RESEARCH Open building

Material+Public space

___________________________________________________ J(______________________________________________________________.

DESIGN Material+Public space

Urban mining

RESEARCH Material
Collaborative planning
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Material Research
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Reusability of materials

Raw material

Recycle method

Recycle

Bricks Recycled bricks

Concrete Recycled concrete/ brick
Metal Recycle mefal
Wood Plywood

Origianl material

Secondly-raw material

Reused method

Brick
Bricks
Partition filler
Steel Gallery/ Partition
Metal Steel bar Sculpture/ Partition

Reuse

Metal components

Sculpture/ Partition

Mud Llandcape
Wood Wood
Component Component
Modules Modules




Reuse and recycle

Reuse

Recycle
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The reason why using circular materials in public space?

Material characteristic

el
E Questionnaire



Strength of materials more suitable for public space regeneration

Material characteristic

'CO
Strength:
Ill MUS5.0-MU20
Concrete block made of new materials Not suitable for building construction

s | -

Concrete block made of waste materials Suitable for public space construction



Circular regeneration of public space as a transitional stage
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VAT s
Willing to

Unwilling

Don't care

Don't understand

Questionnaire:Survey of willingness to use circular material

Views on using circular decoration materials and furniture
Views on using circular materials to buildings

Views on using circular materials to public space



The reason why using circular materials in public space?

Transitional stage for techniques and users’ adaption
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Example:

- Recycled concrete board

- 70% is waste material
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Brick

Concrete

Metal

Components

Maodules

Construction mud

Others

Building

*®
-
A
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Brick Wood Concrete Metal Others

Structure & furniture

Paved surfa,ce

Building

|Landscape

Concrete

Fublic spoce
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On-site reuse

Reuse
Other sites
CIRCULAR
CONSTRUCTION ReCyC|e
NETWORK
Bio-based material
Off-site On-site
:’ _________ Recycle Reuse
:\Ncse istribution
Landfill 5 _
; =
] V(, '| Dt M Construction
aterial Distribution "
Remanufactory =/
- Retail
N . o
Natural Bio-based aad Decoration
Environment material ..
Prefabrication
Brick Sand Metal Others Stone
Cement Concrete Wood Components Modules

9|D}sd® ,SIYIOM MBN

Complex process of the circular regeneration - Circular Construction Network

———————



Reuse as a more long-term sustainable circular construction method

More energy/
More CO2 emission/
More cost

Off-site

Recycle

Landfill
] Material Distribution
. Ry, A -
Remanufactory &/
i Retail
Natural @Bio-bosed Market

Environment material N
Prefabrication

Brick Sand Metal Others

Cement Concrete Wood Components

Currently, difficult to achieve

On-site
Reuse

Demolition

5 oooo|
ooo|

Construction

Decoration

Stone

Modules

94D459 ,519)JOM MaN



How to use circular materials in public space?

- Methods from waste material to new products
- Circular construction network

- Reuse and recycle



How much material can be circularly used in public space?

=

j Material from buildings/ m?

Material used on public space / m?

I:I Area of them



Amount of brick circularly used in public space

LW /sBuip|ing wolj [eLsje |y

Demplition waste:
400.Fkg/ m?

Reuse Recycle Building
area

Regenerated area

Public space area

/\‘ —
U
- .

- >

- ~

-
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Structure & furniture Paved surface

Reuse bricks
Recycle bricks: 50-140kg/m?
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Changing process of circular construction

0

Use on public space

Use

pn public space

—

J0 Tima

l

Use on buildings

Use on public space

-Good chance for public space regeneration

-Future less

-Public space material cycle
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Easier for future regeneration

Current situation Current regeneration Future regeneration

- Reduce future recycie demand:
- Changeable

- Reversible

- Prefabricated Modular



Long-term sustainable circular regeneration

CIRCULAR
COMSTRUCTION
MNETWORK

T H e

Current public space regeneration

CIRCULAR
COMSTRUCTION
NETWORK

iy .:--..,-"— = -]

Future public space regeneration

Circularly use material for public space regeneration

Through circular construction network

Public space material reuse-priority cycle



Public Space Research

Use to public space of new workers' estates ON WHAT?




Spatial problems of new workers' estate

1. Lack of public space

2. Low quality of public space

3. Homogenization of public space
4.Chaotic walking and vehicle
organization

5. Low usage of public space

6. Poor management of public space

BB me gy B
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Aging problems of new workers' estate

Aging rate in new workers' estate

Over 60 - Twice
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Ideal public space for the elderly

Gathering and rest facilities

@ Urban farming
gk WL
N 19&0 ’}rgi‘ R Accompanying children



Climate change - Higher risk of flooding issue
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Water resilient infrastructure & Public life

/I" Open soil
g

(/ Permeable Paved Surface



Use to public space of new workers' estates ON WHAT?

Spatial quality

Aging problem

AR\ g Climate change




Material + Public Space Regeneration




Apply the circular construction
networl to help make circular use of
CDDW generated during regeneration of
new workers' estate for the
improvement of elderly-friendly
public space quality

to make the public space

long-term sustainable and adaptive
to future changes.
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- Reduce current material - ’Em&l‘urmhh
consumption of regeneratian - Safe

- Prisity on-site revse i sity
demand '

- Collaborative circular
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Strategies

Minimize consiruction

amount

CIRCULARITY

Use the complete woste ele-

- Reduce current material ment for on-site public spaces
consumption of regeneration

- Prigily on-site revse

- Reduce fulure recycle

demand T
- Collaborative circular

construction network

lUse standard medular sec

ondary materials

Recycle the matericls by

circular construction network

Use bicbased materiols

Set up collection points af

various levels

IJse fewer hazardaous

materials

Reversible and disassembly

design
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Strategies

Guaranfee sunshine in public

spaces

Improve the microclimate of  Optimize public event venues

public spaces

Improve greening quality

Establish walking syslem

Spoce grading

Increase public spaces

Reduce the impact of vehicle Ensuring accessibility by

trafic An radactrian Arance nddina hariarkras facilitiae

<S>

Space classification Space separation

Add eldery service faciliies  Reduce unusable lorge green

areqs

Ageappropriale regenera-

tion of the building interior

Design the space for the

elderly octivities
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Strategies

Flexible grid

|I'I_C!'E{l£re gresen arsa

Muliifunctional area

Pe:'meable%{wqguem

Confinuous gresn space

Flexible seperation

Changable modules

Increase green area
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Design the space for the

elderly activities

lUse standard medular sec

ondary materials

rcular Constru

Elderly Adaptiv Future Ad

Changable modules

95



Circular construction

Layers Reversible

— | |
; Circular materials
OO o/ i
of |

[ Furniture I

d Structure

[ Building !

Base
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Elderly adaptive

Entertaihment N > Remain

~
3! ,_T ? /Em

Exercise : Accompany

Reading/ Listening Outdodr houework
T

Social : Move



Future adaptive

Multi-functional

Open soil
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Reflection on modules

- Make the circular construction in the future
city regeneration more convenient and
simple

- Fast and less influence to residents

- Generalization

- More steps for current regeneration
- Cannot fully match the sites without
modular design

- Unification of modulus

- Size limitation

- Not fully context or user specific

Design experiment
One possible scenario under current techniques



\EC Furniture - Reuse furniture/
Planting bed- Reused bricks % ieectzlc led wood, plastic and
i} Rest platform - Bio-based
material
bricks
Base- Recycled permeable

concrete board Pool - Reuse bricks

Open soil- Reuse
construction mud
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construction mud
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Design

Apply strategies and modules to design
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Status quo

=
Q
O
o
—
o
©
—
©
—
Q
| -
O
]
(O}
a

Management

Low quality

public space

Space monotonous
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Future adaptive

Shortage of public space
Extra floors for resettlement

Elderly adaptive

Demolition for public space and
add floors
New buildings
(elderly service facilities)

Low quality buildings
public space
Circular construction

Demolition and rebuild for more
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Future adaptive

mh_,.,
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Future adaptive

Mohulti- Specific- ulti- Graan
functional funciional functional Buffer
Hord Sufoce Modules Open soil




Future adaptive
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Future adaptive
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Future adaptive

Wooden changeable modules
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Future adaptive
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Elderly adaptive

Seperation or not?

Elderly stay
dispersed

Mixed stay dispersed

Elderly stay gathering

Mixed stay gathering

@)

©)
@)

©)

Semi-private

son - ml

Elderly Stay Stery Mix Stay  Green
Dispersed Gathering  Dispersed Buffer

Semi-public (1]

Mix Doy Stay  Eldedy Stay Green
Gathering Dispersed Gathering  Buffer
Public (2]
4% - 0% l
Elderly Stay Mt Story Sty Green
Gathering Gathering  Dispersed Buffer
(3
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Elderly adaptive

More iac.ilities for elderly lemands

O ey s VN
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Elderly adaptive
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Elderly adaptive

Green landscape

1
!
!
I
I
i

-
b

Urban farming

—— o ——

Gathering
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Circular construction

Aggregate & component

./’}

mponent Furniture  Street furniture

- Bio-based materiaMWood structures



Circular construction

Aggregate & component

Wooden f‘ﬂ‘i;ﬁiture Base mOdueIs Metal baSe

L
LB

Re
<
¢
.
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Base modules Wooden furniture Partition



Circular construction

Component & Module
CCNr
Interior componentBuiIding module WaI.I and floor
Furniture and Component and
decoration module

<

L~

Exch"a'nge Circular lab

ken bricks
and rebar

PéﬁMon
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Circular construction

have these waste

building materials

¥/

| don't need this

_shelf anymore

made a new

The bench
outside is

recycled |

Collection

Exchange

Workshop

Display
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Apply strategies and modules to design

Circular Construction

Elderly Adaptive Future Adaptive



URBAN SCALE MATERIAL FLOW

Circular Construction Network




Systemetic

Scalable
Implement

Generalization
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How much

¥

WHERE 4|:

Circular
Construction
Network

How [Spuiiul)

WHO

WHEN —_—

Come from ?

Goto?

Distribute
Storage

Remanufacture

Collaborative
process

Order

Transformation of infrastructure

Timeline
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Urban mining - supply and demand

Different types of new
workers' estates

Material flow

Demand

Building Quality

High Medium Low

Low Public _ ) .
Space Quality Maintain  Refurbish  Demolition
emand
Building Quality (\
High Medium Low s I
U
o SUE Maintain | HE B Demolition pp Y/f’/—\
Space Quality N .
Demand
Building Quality \
High Medium Low
Low e Maintaln  Refurbish Demolition
Space Quality
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Urban mining - Cases

,' i

Demolition

Low quality/high value

Refurbishment

Medium quality/Medium value

Maintain

High quality/low value
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Supply and demand match

Material passport

Materials registration platform _Lg‘(f-—-;\\ —
> AN
~ A
it ; ~ :
S Material market place
i

- Material bank

- Material passport (BIM)

W / )

-/
5.0 g Regional circular hub
7 \ /
clly -
Material bank

et - Material registration platform

- Material marketplace

- Knowledge sharing hub



Transformation of infrastructure

Existing infrastructure and flow Circular construction nodes

Bio-based, remanufacture Remanufacture center Raw material and bio- Raw material industry
and prefabrication center based industry
s 1

1 | 1
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“.‘- ! Prefabrication ¥ Raw material industry]
M- LUR T TN g N\ VW T, 4 Bio-based storage
i /\\ !
‘ ~ t/Y
= N "y
— =/ St
N 7 =] Raw material industry|
Bio-based industry
Bio-based production
Bermalifion sias Rebar industry Storage
_ _ e  Cement industr Waste collection e - - o= -
Renubisfnent sites ! . Prioritize transformation of existing infrastructure
_ _ Concrete mdustr\/ Material markets
Maintenance sites )
Wood indusiry —— Raw material flow

° Brick industr
Yoo Waste material flow



Collaborative network

Collaborative stakeholders

Waste Collectors

Storage
Waste Separators
Market Logistic
Distributors
Remanufacture
Demolisher Constructor
Prefabrication :
Regeneration Developer
Technical Experts
Designers
/ Government Property Management

Policy Maker
Local Residents

NGOs

Extractors

Bio-based Cultivators

Manufacture

Financial Institutions

Collaborative sites/ cross scales

Local circular hub

/

Destrict circular hub

Local nefwo%’ {

Ji L]

Urban circular hub

Urban network

Regional network



Circular industries ¢ Retuitig

Circular Gther 4= Ly products
Circular Supplies: Provide renewable energy,  supplies loop \
bio based- or fully recyclable input
material to replace single-lifecycle inputs

1
B. Waste

a5 a resource

. Resource Recovery: Recover useful
resources/energy out of disposed
products or by-products

. Product Life Extension: Extend
working lifecycle of products and
components by repairing, upgrading
and reselling

A. Resell

B. Repair/
Upgrade [Erem=mees

. Sharing Platforms: Enable increased
utilization rate of products by making
possible shared usefaccessfownership

C. Remanufacture

Product as a Service*: Offer product access A. Re-Jupcycle red evelope rs \
and retain ownership to internalise Share
benefits of circular resource productivity Re man UfaC re

Producers and
managers

*Can be applied to product flows in any part of the value chain

Modular construction

Accenture classification of circular business models (Lacy, 2014)
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2020 2025 2030 2035 2040

Llinear construction Circular construct ion

\4
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Circular Construction Network

- Urban mining- supply and demand - Transformation of infrastructure - Business model
- Supply and demand match - Collahorative network -Timeline

Raw material industry [ g

Materials registration platform

Bio-based production s Lot
" “o

Bio-based production

Collaborative stakeholders ". y : 2 =0 Ji S I \ ]

] X Refurbishment . Zi X i ; )
SS0E ~~/ S

e s

Reglonul mrculur hub j \
:
\

K ,,‘ Collaborative scale and sites
Prefubrlcahon

\ |ndu5|ry . / f . fRaw material industry [l
~
\\‘

Material bank .

Bio-based production
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Neighbourl
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10od scale circular regeneration
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Design

Modular

D@ Network
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Thank you!




