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Durable pour les institutions

https://sdgs.un.org/goals
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17 Objectifs de development durable définis par les Nations Unies

Agorantic 2024 2



L’objectif 11: ville durable

1 SUSTAINABLE CITIES
AND COMMUNITIES

(i) Disaster risk reduction,

(ii) Sustainable transports,

(iii) Sustainable cities and human settlements,
(iv) National strategies and SDG integration.
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L’objectif 11: ville durable

H GENDER CLEAN WATER 1 REDUCED DECENT WORK AND
AND WELL-BEING EQUALITY AND SANITATION

INEQUALITIES ECONOMIC GROWTH

1 SUSTAINABLE CITIES
AND COMMUNITIES

(i) Disaster risk reduction,
(ii) Sustainable transports,

(iii) Sustainable cities and human settelments,
(iv) National strategies and SDG INTEGRATION.
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L’objectif 11: les 3 socles de la ville durable
S

Social ‘Eqult'ab,l‘e
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L’objectif 11: et la definition de la ville durable
S

social (I | Ville qui est concue

- pour resister aux

perturbations dans le
temps
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L’objectif 11: ville durable et perturbations

Perturbation spatiale:
croissance urbaine

Social Equitable
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L'objectif 11: et la definition de la ville durable
S

Social

Perturbation spatiale:
croissance urbaine

/N

Etalement Densification
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L’objectif 11: et la definition de la ville durable
S

+++
Social [Emlltable
- Perturbation spatiale:
croissance urbaine
+++ / \

Etalement Densification
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L'objectif 11: et la definition de la ville durable
S

Social

Agorantic 2024

Perturbation spatiale:
croissance urbaine

v

Densification

v

Moins d’espace
Plus de traffic
Canyon urbain

Sky view diminue

v

Perturbations: sociale,
environmentale et économique:
Pollution-Chaud-Santé
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La ville durable : Verrou
S

Social

Equitable

Agorantic 2024

Incompatibilité

Construire un espace

urbain durable, dense
et fluide ???
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Solutions bioinspirées
-

DURABLE

Stromatolithes
Shark bay
(Australie)

> 3 milliards
d’années
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Solutions bioinspirees
T

Les protéines: DURABLE ET DENSE

Proteines
> 3 milliards
d’années
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Solutions bioinspirees

Les protéines: DURABLE ET DENSE ET DYNAMIQUE

By Martin Xolimae [CC BY-SA 3.0 (https://
craativeccmmons ergllicenssw/by-aw 3 0],
via Wikimwdis Commons
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Strategie

Les protéines: DURABLE ET DENSE ET DYNAMIQUE

Protéine
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Issues
S

Les protéines: DURABLE ET DENSE ET DYNAMIQUE

Protéine

Quelle modeélisation?

Echelle?
Espace?
Mouvements?
i Liens espace-mouvement? N
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Modeélisation systeme complexe

Definition: Elements en relation

Graph: G = (V,E)
Nodes: V = {i | i is a component}

Links: E ={(i.j) | i,j € V and 3 an i — j relation} Link weights: w;



Modélisation systeme complexe

# atomic
Atom jnteractions

Graph: G = (V. E)

Nodes: V = {i | i is a component}

Links: E ={(i.j) | i,j € V and 3 an i — j relation} Link weights: w;
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Modélisation systeme complexe

Echelle locale: un element central et ces 1er voisins

Degree du noeud ki=8

Poids du lien wijs = 20

Poids du noeud wi=1+6 +...+ 20=72
Neighborhood watch Nw; = wi/ki =9
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Modeélisation systeme complexe

Echelle globale: tous les elements du systeme
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Degree du noeud ki=8

Poids du lien wijs = 20

Poids du noeud wi=1+6 +...+ 20=72
Neighborhood watch Nw; = wi/ki =9
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Dense-durable-dynamique

Empty space
Full space

21



Dense-durable-dynamique

Empty space
Full space

-----------



Tolerance aux perturbations spatiales

Nwi : poids moyen du noeud = proximité moyenne

Durable | ' Non durable

Neighborhood watch
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Mesures appropriees

wijs : poids du lien = proximité entre I’element central et un des voisins

.

Durable | | Noh durable
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Gestion de ’espace chez les protéines

Echelle globale: tous les elements du systeme
L’espace est gere a I’echelle locale
Non durable

—

Durable



Total weight

Du cas individuel a la base de donneées

L’espace a I’echelle locale suit une loi de puissance deux-tiers
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Loi de puissance 2/3:
=> frugalité de la resource

Loi de puissance:
=> Interdependence

Loi de puissance:
=> diversité de solutions



Du cas individuel a la base de donneées

Total weight

Frugalite : espace disponible localement autour de chaque
element
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Loi de puissance 2/3:
=> frugalité de la resource

Loi de puissance:
=> Interdependence

Loi de puissance:
=> diversité de solutions



Du cas individuel a la base de donneées
e

Systeme complexe dans sa conception:
EMERGENCE: le tout est plus grand que la
somme des parties

type = LYS, structure = helix , degree = 10

Loi de puissance 2/3:
=> frugalité de la resource

Loi de puissance:
=> interdependence

Loi de puissance:
=> diversité de solutions

X1DWeight -

TotalWeight -




Du cas individuel a la base de donneées
e

Total weight

Diversite : solutions alternatives
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Type = LYS, structure = helix, degree = 10

[ rTH W

1051435 1054260 1050791 1048180 1052895 1050680 1048429 1054794 1051937 1048930 1047141 1050626 1046851 1046244 1050023 1054216 1049277 1046348 1054711 1052508 1049261 1055272 1049409 1050584

Type = LYS, structure = helix, degree = 10

IIF | e T e

1051435 1054260 1050791 1048180 1052895 1050680 1048429 1054794 1051937 1048930 1047141 1050626 1046851 1046244 1050023 1054216 1049277 1046348 1054711 1052508 1049261 1055272 1049409 1050584

Loi de puissance:
=> diversité de solutions
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Tolerance aux perturbations spatiales

V 4N

eine

Prot
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Tolerance aux perturbations spatiales

Protéine
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Modeélisation systeme complexe

Graph: G = (V,E)
Nodes: V = {i | i is a component}

Links: E ={(i.j) | i,j € V and 3 an i — j relation} Link weights: w;



Modeélisation systeme complexe

OpenStreetMaps data

Graph: G = (V,E)

Nodes: V = {i | i is a component}

Links: E ={(i.j) | i,j € V and 3 an i — j relation} Link weights: w;



Inspiration des Protéeines: I’échelle LOCALE
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Gestion durable de ’Espace: croissance urbaine

Echelle locale: un batiment et ses voisins

Non durable

Espace local moyen

occupé

Durable

(3
20 1 6@
Neighborhood watch @— 4 6-1%:2@
é

36



Gestion durable de ’Espace: croissance urbaine
L

Echelle du quartier

Unsustainable
! Manhattan Charpennes Monplaisir
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Gestion durable de I’Espace pour se déplacer

Charpennes
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Gestion durable de ’Espace: croissance urbaine

Echelle de la ville
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Gestion durable de ’Espace: croissance urbaine

Echelle du local au global
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Du cas individuel a la base de donneées

w = akb (area)c Z-Score
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Mesures de tolerance aux perturbations spatiales
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Applications
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Les PISTES s’inspirant du vivant

Interdepend Diversité
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La diversiteé

Type = LYS, structure = helix, degree = 10

PLEA2006 - The 23" Conference on Passive and Low Energy Architecture, Geneva, Switzerland, 6-8 September 2006 B

Weight
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Type = LYS, structure = helix, degree = 10

Vicky Cheng', Koen Steemers', Marylene Montavon? and Raphaél Compagnon® N | F | ™ :
' Department of Architecture, The Martin Centre, University of Cambridge, UK o
LT

Degree

2Solar Energy and Building Physics Laboratory (LESO-PB), Ecole Polytechnique Fédérale de Lausanne, Switzerland

% University of Applied Sciences of Western Switzerland, Ecole d'Ingénieurs et d'Architectes de Fribourg, Switzerland _

ABSTRACT: Rapid urbanization in recent years has exerted tremendous pressure on urban °
development. In the face of the largely unexamined fashion for densification, it is vital that the
environmental impact of compaction be researched. This study comprises solar simulation of
eighteen generic models; each represents a particular combination of built form and density. This
paper examines the relationships between built forms, density and solar potential, with reference to
three design criteria i.e. openness at ground level, daylight factor on building fagade and PV potential
on building envelope. The result shows the different effects of horizontal and vertical randomness on
urban solar potential and it also reveals the interrelation between randomness, plot ratio and site
coverage, which can provide helpful insights for planning solar cities.
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Keywords: Urban Form, Density, Solar Potential

Horizontal Uniform Horizontal Random

11111 II._II
Vertical Uniform Vertical Random

i‘lgum 1: Horizontal and vertical urban layouts
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Autre modélisation et comparaison

Densité-Radial distribution function

Sobstyl, J.M., Emig, T., Qomi, ML.A.,
Ulm, F.J. and Pellenq, R.M., 2018. Role
of city texture in urban heat islands at
nighttime. Physical review letters,

120(10), p.108701.
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