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Agricultura

~10.000 AC

http://library.thinkquest.org/C0116484/english/simple/science002.htm
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Fig. 50. Syftem Hennebique.
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1% Woolworth Building 54andares 1913
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http://www.bc.edu/bc_org/avp/cas/fnart/fa267/tallwool.html
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http://www.nyc-architecture.com/ARCH/ARCH-HarrisonAbramovitz.htm
http://www.nyc-architecture.com/ARCH/ARCH-HarrisonAbramovitz.htm
http://www.nyc-architecture.com/ARCH/ARCH-HarrisonAbramovitz.htm
http://www.nyc-architecture.com/ARCH/ARCH-HarrisonAbramovitz.htm
http://www.nyc-architecture.com/ARCH/ARCH-HarrisonAbramovitz.htm
http://www.nyc-architecture.com/ARCH/ARCH-HarrisonAbramovitz.htm
http://www.nyc-architecture.com/ARCH/ARCH-HarrisonAbramovitz.htm
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Progresso & Tecnologia

Progress depends
upon a flow of
new scientific knowledge.

V. Bush, “the Endless Frontier” 1945
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http://earthobservatory.nasa.gov/Newsroom/NewImages/images.php3?img_id=17006
http://earthobservatory.nasa.gov/Newsroom/NewImages/images.php3?img_id=17006
http://earthobservatory.nasa.gov/Newsroom/NewImages/images.php3?img_id=17006
http://earthobservatory.nasa.gov/Newsroom/NewImages/images.php3?img_id=17006
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http://www.sustainablescale.org/AreasofConcern/Population/PopulationandScale/QuickFacts.aspx
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o Progresso & Economia

6000 -
5000 -
4000 -
3000 -

2000 -

PIB per capita (USD, 199(

1000 -
*—0—00-0-0090 9009
O T T T T
0 500 1000 1500 2000
(DelLong 1998;Maddison 2005)

7%

crescimento econdmico foi devido a

NOVAS TECNOLOGIA]

Robert SolowRrémioNobel 1987)
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Sociedade industriatiéncia e tecnologia:

Sociedade Industrial Tém Problemas
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DESAFIOBOSETOR
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http://www.arm.co.za/content/webdata/photo_galleries/Gallery 01/Pic 11 - Iron Ore.jpg
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Consumade recursosnaturais

dosrecursosnaturaissaodestinadosa construga«

Massa da construcao
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Consumo de recursos naturais

Alimentos

Cimento

Concreto

Agua

0 2000 4000 6000 8000 10000
Kg/hab.ano

Cadeia produtiva do cimento

dos recursos naturais.

02/09/2010

23



Desafio:
Consumo de recursos naturais

A Selecionap melhormaterialparacadafuncgéo
A Otimizacaale projetos

A Aumentoda vida util

A Inovacio

Desafio:
Consumo de recursos naturais

463.69 million

2009
463.88 million

849 million
1.31 billion

2010

2011 1.53 billion
2.85 billion

2.42 billion
2012

5.27 billion

W Kg of CO2 emissions due to e-readers sold per year

W Kg of CO2 emissions prevented due to e-book sales each year

Projected change in CO2 emissions due to e-reader sales across the globe

Sources: iSuppll, Fomester, Insight Medie, Industria! Design Consultancy, Marmol Radziner Predeh, Babcock Schoal of Business, U.S.
Environmental Protection Agency, Green Prass Initiative, Book Industry Study Group, Newspaper Associztion of America, Discovery
Magazing, Cleantech Group analysis
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FC Bayern Munich

2,874 EFTE (ethylene tetrafloroethylene) foil panels.
selfcleaning, fire, heat and colasistant panels
inflated to a pressure of 350 Pascal.

Herzog and de Meuron
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http://www.airport-technology.com/projects/gardermoen_as/index.html

Concretos de resisténcia muito alta

http://www.imagineductal.com

Solucéo de baixa vida L’Jtil
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Solucéo de alta vida util:
autolimpezada superficiee do ar

-

Concreto dopado com TjO

Aumentar a vida util
(concreto armado)

160 /
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E 80 /
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0
10 15 20 25 30

cobrimento (mm)
A partir de Helene, 1994
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Desafio:
Consumo de recursos naturais
A Materiaisrenovaveis biomassa

A Reducio das perdas
i Coordenac&o modular
i Gestao e formacao de recursos humanos
i Selecao de fornecedores

A Reducio dos residuos

Geracao de residuos
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Geracao de residuos

500 kg/hab.ano

Geracao de residuos

500 kg/hab.ano
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Desafio: Reciclagem & Prevencao
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Aterro de Materiais em S Paulo

|
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Segregacaem canteiroe condicao
para areciclagen?

Eng. RicarddPucci

Reduzindo perdas em alvenaria

A Coordenacéo
modular

A Melhoria de projetos
A Controle de obra
A Conexoes

Eng. Ricardo Pucci
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Industrializacéo
Reducaado Desperdicio

Desafios

A Reciclagentosresiduosda construcéo

A Reducaale perdas
i Projeto
I Gestdo
i Coordenacaamodular
I Industrializacéo
A Aumento da vida util
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Impacto em ecossistemas

A Aextracdode matériasprimase combustiveis
dependedaalteracéode ecasistemas

A Aescaladaconstrucdce aintensidadede
materiaispotencializamo impacto

Extracéo de areia

Proximo a Sao Paulo

http://lwww.univap.br
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Madeirasustentavel

A Plantada A Certificada
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Emissbes de gases do efeito estuf

A cqg A Combustiveis fosseis
A CH, i Fornos
A CEC T Transporte
A Compostos organicos A Decomposicéo do
volateis calcario
i Tintas I 1tonCaC@
i Asfaltos i 460 kg CO
T ...
CQ e Electricidade
Noruega |
Peru
Brasil J\
Suécia
Colombia 7_]
Venezuela 7_
Argentina 1
Ecuador | | ; |
Chile | |
Mexico | ‘ ‘ ‘ ‘ ‘
Estados Unidos | ‘ ‘ | ! !
China |
India 1 ; ; ‘ ‘ ‘ : ! !
Eletricity Emissions g CO,/KWh
(WRI, 2001)
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Intensidadede CQ
~ kgCgon

Min Max
Aco 200 2.000
Aluminio 700 12.000
Cimento 270 1.000
Madeirailegal 7.000 15.000

O cimento brasileiro € um dos maisoeficientesdo mundo.

Selecionafornecedores

Ecoeficiéncia
650

600 -

550

500

450

400 |

350

kg C (combustivel) /t clinquer

300 -

Melhor Média

A partir deSathayeet all, 2001.
Estudode 14 fabricas de cimento Brasileiras.
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kg CO2/t cimento

Selecionar cimento

1000

800
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400

200

CP 1l CP IV

Alocagéo dos aspectos das adigBes (escoria/cinzas) = nula

Evolucaoda producéo

Projection
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1990 2000 2010 2020 2030 2049 2050
WBCSD Sustainable Cement Initiative. Progress Report 2007
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Emissoes de CO

450 ppm mitigation path

Cement
CO, emissions:
+260%

Global emissions from the cement sector

-

under Business As Usual (BAU)

Relative CO,
emission change
1990-2050

1990 2000 2010 2020 2030 2040 2050

) ! L\l ) 1 1

CO, global
emissions target:
-50%

A blueprint for a climate friendly cemenindustry. WWFLafarge 2008

CQ da producéao de cimento
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WBCSD & |IEBementTechnologyroadma@009
A blueprint for a climate friendly cemenindustry. WWFLafarge 2008
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Investimento para Mitigacao
US $354 a 843 bilhdes

CSC ~80%

WBCSD & IEBementTechnologyRoadma®009

REDUCAO DO @0 CONCRETO
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Quantidade de CO2

A Teor de Céno cimento (kgkg)
i Clinquer
i Eficiéncia do processo
i CSC
A Consumo dexglomeranteno concreto
i Agregados
i Técnica de dosagem
i Variabilidade do processo de producao

Dados ddbracon
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IA (kg/m3.MPa)

Ibracon+ Internacional
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Ibracon+ Internacional

literature + preliminary market data Brazi) + BAT
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Minimizando o
Consumo de Aglomerante

A Teor de aglomerante néo influencia a
durabilidade WassermanKatz Bentur 2009)
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Minimizando o
Consumo de Aglomerante
Minimo atual: ~5kg /mé.MPat
A Concretos c/alta resisténcia
A fcj< 50MPaA demanda de finos

Concretos < 50MPa

A Novos Cimentos
T Teor defiller f(aplicacéo)
A Produtos prémisturados
A Substituicio do concreto dosado em obra

A Dispersantes de alta eficiéncia

A Novos paradigmas de dosagem

A Novos equipamentos

A Empacotamento de agregados

A Reducéo da variabilidade (agua/cimento)

02/09/2010
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Minimizando o
Consumo de Aglomerante

A Minimo futuro : <5kg /n§.MPal

i Controle granulométrico:
AGarantir reacio completa dos aglomerantes

AMinimizar a agua parmabalhabilidade
T Empacotamento
I Dispersantes adicionados no cimento

I Novos aglomerantes/ maior agua combinada
i Melhoria de processamento

Intensidade de CQCi

literature data (estimative)
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Compressive Strength (MPa
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Mitigacao do CQ

A Reduc&o do consumo de aglomerante

A Substituicdo do clinquer p
i Reatividade é importante
i Pozolanas artificiais

A Novos aglomerantesem clinquer

Emissao de poluentes

A Fabricacdo A Gases

A Transporte A Particulas
A Construcéo

A Demolicdo

02/09/2010
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Emisséo de poluentes:
Compostos organicos volateis

A Evaporam lentamente a temperatura
A Tintas

A Adesivos

A Carpetes

A Madeira industrializada

A Pisosplasticosflexiveis

Emissao de poluentes:
Lixiviacdo de espécies quimicas

A Componentes em contato com a agua

T Uso

i Demolicéo
A Contaminac&o do lencol freatico
A Grande superficie exposta
A Objeto de atencéo recente
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Descarga de
L hor monlos

\! Poluicao

hormonal

Concreto: Efeitado uso de residuos

leached chromium [mg/m21

25 CEM ITI/A
with and without SFA

CEM | +SFA

0 20 40 60
time [days)
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Lixiviacao deCr
madeiratratada com CCA

Cr leaching

@ 600 -
E 500 §
[=)]
E 400 & Pine, pH 4.0
ié} ¢ Pine, pH 7.0
o 4 Spruce, pH 4.0
% o 4 Spruce, pH 7.0
§ q;——~

0 10 20 30 40 50 60

Time (hours)

Saude e toxicidade

A Biocidas

A Metais pesados (chumbo, por exemplo),
A Particulas respiraveis

A Poluentes organicos persistentes (POPS)

A Brasil: auséncia de FISAExha de Informacéo
de Seguranca dos Produt@siimicos)
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