Das System Gebaude
Building as a system
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verage Annual Rate of Change of Urban Population 2010-2015
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Population Growth

countries with a population growth above 1%
US Census (2007)
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Developing Countries
excluding NIC (Newly Industrialized Countries) and EMGP (Emerging Markets Global Players)
World Bank (2011)
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INSIDE THIS WEEK: TECHNOLOGY QUARTERLY

2000 2011
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fastest growing economies
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87 %

72 %

65 %
Developed Countries Emerging & Developing Countries

Reginal Share in World Cement Demand

Ernst & Young (2012
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Level of Ethiopian Exports and Imports in Mio. US Dollar
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ARE THERE ALTERNATIVES?
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SUSTAINABLE URBAN DWELLING UNIT

ETHiopia Urban Laboratory: The SummerSc ﬂ
June 28th - July 18th 2010, Addis Ababa, Ethiopia
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GLOBAL DISTRIBUTION OF EARTHEN MASONRY CONSTRUCTION:

40%

World Population

Lives in Earthen Dwellings
(UNCHS)

Area of earthen construction

SOIL AS A BUILDING MATERIAL

e Almost all soils can be adapted for construction
e Locally available & abundant

e Inexpensive
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Drawing After: Gandreau and Delboy, 2010

Low Carbon footprint
Reduces use of imported materials

Invests capital in local production & labor economies
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ARE THERE ALTERNATIVES?
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71.3 %

58.3 %

41.6 %

Developed Countries Emerging & Developing Countries

Reginal Share in World Steel Demand

World Steel (2012
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Population Growth
countries with a population growth above 1%
US Census (2007)
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Developing Countries
excluding NIC (Newly Industrialized Countries) and EMGP (Emerging Markets Global Players)
World Bank (2011)
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Global Natural Bamboo Habitat

National Geographic (1980)
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700 MPa
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Sisal Steel Flax
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820 MPa

Bamboo

1600 MPa

Carbon

Strength (MPa)
Comparison with other fibres
cmg composite materials group (2012)
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1.5 g/cm3

Sisal
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Bamboo Carbon

Density (g/cm3)
Comparison with other fibres
cmg Leuven / Wikipedia (2012)
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Fig. 13.16 Ao The bamboo reinforcement ot the vault was B. The collapse of one seccion of the building.
exposed and according to the shadows there is notadherence  There was probably an expansion joint between the two
between the concrete and the bamboo reinforcement. sections.

C . There was a lack of adherence between the con- D. The Bamboo reinforcement of the column broke.
crete and the bamboo reinforcement
e KO. Hidalgo - Lopez / Bamboo — The Gift of the Gods (2003)
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1. natural bamboo in fresh concrete
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2. cracks caused by swelling of bamboo

3. dried bamboo in expanded voids
debonded from concrete mix

Effects of swelling of untreated natural bamboo used as reinforcement in concrete
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ARE THERE ALTERNATIVES?
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municipal solid waste
kg / person / day

>2.50

2.00-2.49

1.50-1.99

<1.49
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BUILDING. -
FROM Lo «
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RECOVERED MATERIALS
IN ARCHITECTURE
§ AND CONSTRUCTION
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NewspaperWood, Mieke Meijer with Vij5, Eindhoven, The Netherlands
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NewspaperWood, Mieke Meijer with Vij5, Eindhoven, The Netherlands
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Ecovative, Green Island, NY, USA

ETH (FCL) FUTURE x5k ¥ ‘%%

1
g & Hse<Tune
Eidgendssische Technische Hochschule Ziirich CITIES i Uerioy =

[l ’
Swiss Federal Institute of Technology Zurich LABORATORY >* Eﬁ = ﬁ}b“\}mua-fﬁ‘



X
»

e i
X nu--.h\
.

AN ..:_{_

..,..._._...,,.g

:\34 ..... _;:_:::

il od o B .nlia-lull

..téi..--:ﬂ.nwu ﬂ
RS J..
r

U0 s 9,

L

£
Nt

.? 3 .-3

35

~___.
::»
ss..
3...5
it ~_..
_s

:.,
4
‘_5 cs

~ __~
_?
‘ : i

\J
-.—-—' \J —

_
_"_.
_—_.

.,,

il
_ _=
P
_:

_..

*~_~
_“__
T
|
,_"__
—-—.

|
:__

.»...F

Ecovative, Green Island, NY, USA with The Living, NY, USA

&.Em_?

’

CHir
Ecm
Ty
2
R 4

WEBEL e
‘j«
ARy
L‘o”

%,

Q
'

aws®

=

[

xRk
)
LABORATORY 3

(FCL) FUTURE
CITIES

Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich



(FCL) FUTURE
CITIES
Swiss Federal Institute of Technology Zurich LABO RATO RY

Eidgendssische Technische Hochschule Ziirich




ARE THERE ALTERNATIVES?
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an investigative documentary by Denis Delestrac

(FCL) FUTURE % 5%

CITIES oA
Eidgendssische Technische Hochschule Ziirich = A e
Swiss Federal Institute of Technology Zurich LABO RATO RY % BL‘L ES




- oy 4

"". s

G MEBEL |
ETH (FCL) FUTURE k% &

é‘}’
5 "’70/,' -
CITIES 9 L i 2
Eidgendssische Technische Hochschule Ziirich RY o A e on ,
Swiss Federal Institute of Technology Zurich LABORATO % g‘-‘l =)

%
e



ETH (FCL) FUTURE % %
CITIES i54 7

Swiss Federal Institute of Technology Zurich LA B O RATO RY 9.; E‘ff g

Eidgendssische Technische Hochschule Ziirich




www.hebel.arch.ethz.ch

if"“ﬁm P
ETH (FCL) FUTURE * K Sagy 2
I ! Coyg ey, 2
Eidgendssische Technische Hochschule Ziirich CITI E S gﬁi - %é ”’UL‘rIfo o
Swiss Federal Institute of Technology Zurich LABORATORY % gﬂl =2 2

’
J:‘?Joua'ﬁé‘



