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Progress depends
upon a flow of
new scientific knowledge.

V. Bush, “the Endless Frontier” 1945
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E a fonte de riqueza

87%

economic growth onf the USA was due to

New techologies

Robert Solow (Nobel Prize Winner 1987)

222222222222222222




A Inovacao continua aumenta a Expectativa de
Vida
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http://www.sustainablescale.org/AreasofConcern/Population/PopulationandScale/QuickFacts.aspx

Populagdo (Milhges)

10/11/2016



PIB per capita (USD, 1990)

E o crescimento da economia
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For advanced economies, innovation is a matter of pushing the world
frontier of knowledge.

For developing countries technology assimilation is the central
challenge.

( Porter & Ketels 2003 - UK Competitiveness)
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Inovacao na construcao

“the construction industry is infamous for
the barriers it places in the way of
innovation,”

(CERF, 1998).

29/09/2013 V.M.John

Concreto armado
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Elevador,
edificio pilar e viga

Ar condicionado
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Agenda ambiental

Qual a agenda da inovagdo na Construgdo?

b | The |
Economist

SPECIAL RERORT

THE ARCTIC
June 16th 2012

The melting
north
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Regime de Ventos Mu|
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Edificios Consomem

Impacto ambiental da energia depende da forma de geragdo. Energia
hidro-elétrica é uma das mais limpas! Porém exige grande investimento!
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Consumo de materiais de construcao

m Fossil energy carriers

m Ores and industrial minerals

Global Demand (M t)

1900 1925 1950 1975 2005

Krausman et al. 2009

Minerais na constru¢ao como parcela do total
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Extracdo de Minério de Ferro

——

Impacto Ambiental:

destruicao de biomas e paisagem

Areal Seropédica - RJ
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Distanciamento Portos de Areia
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Residuos de construgéo

Aterro clandestino
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Construindo piramides

Picture: Marco Antonio Fialho

Perdas agravam o problema
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Residuos:
responsabilidade compartilhada

Flano Nacicnal de
Residucs Sclidog

Industrializacao reduz as perdas
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Agenda Produtividade

Qual é a agenda da inovagdo na construgdo
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The Login | Register = Subscribe Digital & mobile

Economist

World politics | Business & finance | Economics | Science & technology | Culture | Blogs | Debate

Domestic labour

The servant problem [

Britain in the early 20th century and Brazil in the early 21st have in common an issue
that infuriates the rich, empowers the poor and delights dramatists

Dec 17th 2011 | S&o Paulo | From the print edition Fllike 1.4k 9 Tweet 286

“THE cook was a good cook, as cooks go,
and as cooks go, she went.” Saki's
epigram, from “Reginald on Besetting
Sins”, has lasted well, but when it was
published in 1904, readers would have felt
not just its wit but its bite. This was the era

of Britain's “Servant Problem”: middle-class

Piramide Etaria 2011 - 2040
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Ana Amélia Camarano , Solange Kanso Tendéncias
demograficas mostradas pela PNAD 2011. Comunidado IPEA
n2157 10-out-2012
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Evolucado da populacao brasileira
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Ana Amélia Camarano , Solange Kanso Tendéncias
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Aumento de Produtividade na Obra
Edificio em 6 meses?

Agenda do envelhecimento
Life expectancy at birth (years)
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Inovacgao na construgao brasileira

PIB PER CAPITA PPP (USS)

Porque copiarpode nédo sera melhoridéia:

Brasil (e boa parte do mercado) é pobre

60000
World Bank, 2013 L
°
50000 °e®
’000
o80°
40000 o0
088" o0 e0®
RO
30000 o o°°
0..:'. ..0.
20000 .:030 o
...:.. 000°
o®® 00°° °
10000 00°°® 'l.‘o".'."."""

0

1975 1980 1985 1990 1995 2000 2005 2010 2015

®Argentina  @Brazil ®Colombia  ®Switzerland @ United Kingdom @ United States

10/11/2016

22



0 foco: Eco-eficiencia

Custos

Ciclo de Vida

A abordagem:
Otimizacao do Ciclo de Vida
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Necessidade de testarem uso:
Projeto e Consumo de energia

Residéncias Unifamiliares Edificios
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Figure 1 Scatterplots of measured energy consumption (vertical axes) against calculated energy consumption (horizontal axes) for
detached houses (left) and multi-dwelling buildings (right). Source: Erhorn (2007)

Sunikka-Blank& Gavin (2012) — Data from Germany
http://dx.doi.org/10.1080/09613218.2012.690952
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Alguns exemplos de inovacao na
construcao

Innovation Models

Concept/Material

Reinforced REplaced
Integration of Inalterado | Incremental Modular
Concepts and
Sub-systems Changed Systemic Radical

Taylor & Levitt New Model for Systemic Innovation Diffusion in Project-based Industries.
CIFE Working Paper #WP086. Sanford May 2004

29/09/2013 V.M.John
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Romneyomics explained
Th € The euro crisis: back after its siesta
E conom i S t Argentina's oil grab
The science of guerrilla warfare

America's bagel king

The third inc

8
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This man

[ Maxexnors swe rerris |
will show you how.
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MakerBot: Replicator-2

Sistema avanc¢ado de formas
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First prototype of 1xim double curved wax element and concrete cast

Front and back of wax element
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Impressao 3D em concreto
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Materiais com gradacao funcional

Materiais com gradacao funcional

Doutorado
Cleber MR Dias
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Topology Optimization

Glaucio Paulino, Skidmore, Owings & Merrill LLP
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Shigeru Ban & Blumer-Lehmann AG - Zurich
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Engineered Steel Reinforcement” —
Bamtec Carpet Reinforcement IHl\\/(:-IFIEINl

® Savings in steel of up to 35%

® Savings in fixing time
and costs of up to 75%

e Programme acceleration and security

® Free design & detdailing service

10/11/2016
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THE INSTANT
SKYSCRAPER

Standardized
truckloads

Each load carries two modules
to the site, with the necessary
columns, bolts, tools, and other
peripherals to connect them
stacked on top of each.

hour’s drive from Broad Town. From there
the modules—complete with preinstalled
ducts and plumbing for electricity, water,
and other infrastructure—are shipped to
the site and assembled like Legos. The com-
pany is in the process of franchising this
technology to partners in India, Brazil, and
Russia. What it’s selling is the world's first
standardized skyscraper, and with it Zhang
aims to turn Broad into the McDonald’s of
the sustainable building industry.

“Traditional construction is chaotic,” he
says. “We took construction and moved it
into the factory.” According to Zhang, his
buildings will help solve the many prob-
lems of the construction industry. They
will be safer, quicker, and cheaper to build.
And they will have low energy consump-
tionand CO, emissions. When Task Zhang
why he decided to start a construction
company, he corrects me. “It's not a con-
struction company,” he says. “It’s a struc-
tural revolution.”

ASKED ABOUT HIS LIFE STORY, Zhang avers
that it's too boring to discuss. (“This whole
article shouldn’t be more than two pages.”
he says.)

N

THE INSTANT
SKYSCRAPER

Instant assembly

Each section Is lifted by crane directly
to the top of the building. Workers use
the materials on the module to quickly
connect the plpes and wires.

hour’s drive from Broad Town. From there
the modules—complete with preinstalled
ducts and plumbing for electricity, water,
and other infrastructure—are shipped to
the site and assembled like Legos. The com-
pany is in the process of franchising this
technology to partners in India, Brazil, and
Russia. What it's selling is the world’s first
standardized skyscraper, and withit, Zhang
aims to turn Broad into the McDonald’s of
the sustainable building industry.

“Traditional construction is chaotic,” he
says. “We took construction and moved it
into the factory.” According to Zhang, his
buildings will help solve the many prob-
lems of the construction industry. They
will be safer, quicker, and cheaper to build.
And they will have low energy consump-
tion and CO, emissions. When I ask Zhang
why he decided to start a construction
company, he corrects me. “It's not a con-
struction company,” he says. “It's a struc-
tural revolution.”

ASKED ABOUT HIS LIFE STORY, Zhang avers
that it's too boring to discuss. (“This whole
article shouldn’'t be more than two pages.”
he says.)

N
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THE INSTANT

SKYSCRAPER

Snap-in
columns

Broad's design has
aced 9.0-magnitude
earthquake tests.
Thereason: this
unique column
deslign, with diagonal
bracing at each end
and tabs that bolt
Into the floors above
and below.

B A i | AR
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hour’s drive from Broad Town. From there
the modules—complete with preinstalled
ducts and plumbing for electricity, water,
and other infrastructure—are shipped to
the site and assembled like Legos. The com-
pany is in the process of franchising this
technology to partners in India, Brazil, and
Russia. What it’s selling is the world's first
standardized skyscraper, and with it Zhang
aims to turn Broad into the McDonald's of
the sustainable building industry.

“Traditional construction is chaotic,” he
says. “We took construction and moved it
into the factory.” According to Zhang, his
buildings will help solve the many prob-
lems of the construction industry. They
will be safer, quicker, and cheaper to build.
And they will have low energy consump-
tionand CO, emissions. When Task Zhang
why he decided to start a construction
company, he corrects me. “It's not a con-
struction company,” he says. “It’s a struc-
tural revolution.”

ASKED ABOUT HIS LIFE STORY, Zhang avers

that it's too boring to discuss. (“This whole
article shouldn't be more than two pages.”

he says.)
N

FachadaDinamica

e Multifuncional:
* Sombreamento
* Aquecimentode dgua

* [luminagdo natural
controlada

Prado, R.T. A. Efeito de Sombreamento
Automatico no Desempenho Energético
de Sistemas Prediais. Tese de doutorado.
PCC USP 1996.

10/11/2016
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Fachadas Dinamicas Estao no Mercado

KIEFER TECHNICSHOWROOM
Arg. Ernst Giselbrecth

Mykonos, Grecia

10/11/2016
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Solar Reflectance Na Discomfort (Belém)
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Dorneles et. Al. Spectral behaviour of cool paints produced in Brazil for roof paint and their impact on the thermal
comfortand energy use in buildings designed for hot climates . 2010.
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Tecnologia de superficies frias
Refletemo IR

R=0.41 : R ; R=0.46 R=0.41

cool concrete tile :
R 20.40 black N terracotta green chocolate

standard concrete tile
(same color) EECEREPENSGETEN R=0.33 | R=017 @ R=0.12

solar reflectance gain = +0.37 +0.26 +0.23 +0.15 +0.29 +0.29

29/09/2013 V.M.John

Agregados

Artificial lavada mas c/pulverulento Artificial — nova lavagem

Ampliagdo de 100x

10/11/2016
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Phase change Materials

Encapsulated PCM
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Autolimpante

Efeito Lotus Fotocatalise

* Superficie hidréfuga * Ativagdo de Anatasio (TiO2) por
e Nlann-riioncidadoc uv

* Superficie fica super-hidrofilica
(Angulo de contato <<109)

* Materia organica oxidada
* Degrada substratos organicos.

29/09/2013 V.M.John

Self Cleaning Glasses

29/09/2013 V.M.John
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Self Cleaning Concrete

I, _. COMANDO
PAINEL DE CONTROLE
===« TAMPA

—————— CAMARA DE DESIDRATAGAC
RECOLHIMENTO ~ r - —
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29/09/2013V.M.John
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High-Strenght Steel Reebar

Tensile strength

class (MPa)
BT-HT630
[ e e <
Plates for beams BT-HT440 BT-HT700C
\/\i ,,,,,,, B T under
290 BT-HT325- .= New. | Development
40 e T S L i
0 e & BT-HT500C | Specification
400! Plates for dampers ® -1 Approved | Steels Specialized
BT-LYP225 ~ i i for Columns
40 \{}/‘7 e, 2T-HT40gC in 2008 !
BT-LYP100 i Qpprove 3
200(-——— " @ ool in 2007 !
0 80 205 235 325 400 440 500 630 700
Design yield
strength
(MPa)

Nishioka & Ichikawa Progress in thermomechanical control of steel
plates and their commercialization Sci. Technol. Adv. Mater. 13 (2012)

039501 doi*10.1088/1468-6996/13/3/03950

Benchmark 29 Countries
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DAMINELI, B. L. KEMEID, F. M. AGUIAR, P.S.; JOHN, VANDERLEY M. Measuring the eco-efficiency of cement use. Cement and Concrete
Composites, v. 32, n. 8, p. 555-562,2010.
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Low Bl Concrete Formulation
(USP + Darmstad + KTH/CBI)
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DAMINELI, B. L. - D.Sc. Thesis, 2013 (to be published) . Slump> 150mm
. Slump>~55mm

VOGT, C. Ultrafine particles in concrete:. KTH Dr. Eng. Thesis 2010. 155 p
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Oportunidades da Poli USP

Formade Atuacao

Abordagem multidisciplinar
Ciéncia e Eng. de Materiais
Quimica de ligantes
Impacto ambiental no ciclo de vida
Durabilidade e vida util
Processamento de minérios
Técnicas construtivas
Engenharia civil & arquitetura
Exceléncia em padrdes internacional

10/11/2016
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Fonte de recursos
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Unidade EMBRAPII Poli USP
MATERIAIS PARA

CONSTRUCAO ECOEFICIENTE

Area de Atuagio

Desenvolvimento e aperfeicoamento de materiais, componentes e
sistemas de construcdo para melhorar a ecoeficiéncia e aumentar
produtividade da construgao.

10/11/2016
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Materiais cimenticios
Desenvolvimento de solu¢ées inovadoras, de baixo impacto

ambiental e custo competitivo em ligantes inorgénicos para
diferentes mercados.

* Ligantes inorganicos * Argamassas, Concretos &
* Cimento Compositos
* Gesso * Materiais avangados
* Cal

e Auto-limpantes
e Auto-reparantes
* Aditivos quimicos * Frios ...

* Novos ligantes

Materiais Granulares

Desenvolvimento de novas rotas de processamento e otimizagéo de
desempenho de produtos em diferentes aplicagdes.

¢ Fillers, inclusive funcionalizados

* Agregados graudos & miudos

* Residuos como agregados

* Otimizagdo forma e granulometria

10/11/2016
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Componentes e sistemas construtivos

Desenvolvimento e otimiza¢éo de processamento e do desempenho ao
longo do ciclo de vida de componentes e sistemas construtivos.

* Edificios

* Pontes

* Tuneis

* Pavimentos

* Pré-moldados

* Estruturas em ago, concreto, madeira, compdsitos

Modelo de financiamento

Participagdo

H Empresa + USP
® Embrapii

10/11/2016
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Modelo de atuacao

* Necessidade da empresa

* Identificacdo da capacitagdo interna da Poli, USP e outras entidades
* Processamento
* Ciéncia de materiais
* Aspectos ambientais
* Aplicagdo final

* Formulagdo da proposta
* Negociagao
* Contrato

10/11/2016
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