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O desafio da Construcao de Baixo
Carbono
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Porque Zero Carbono € importante
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Como aumentamos CO2 na atmosfera

* Decomposicao de carbonatos (calcario)

* Oxidacao de Carbono fixo na crosta terreste

* Fossil — petréleo, carvao mineral, gas natural
* Florestas nativas
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A furla dos ventos

CICLONE ATINGE SUL DE SC E NORTE DO RS, DEIXA UM MORTO E 12 DESAPARECIDOS
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WEATHER
100s dead in North America heatwave

At least 486 sudden deaths were recorded in British Columbia,
Canada over the past week as temperatures soared to nearly 50C (122F).
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Mapping the hottest temperatures around the world |
Infographic News | Al Jazeera 2.meter Alr Tempersture Anomaly (C
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TP Source: NASA Earth Observatory | July 1, 2021
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https://www.aljazeera.com/news/2021/7/1/interactive-mapping-hottest-temperatures-around-world



https://www.teenvogue.com/story/california-wildfires-why-happening

Support the Guardian Searchjobs @ Signin O, Search The international edition -

Available for everyone, funded by readers G

uardian

For200vyears

News | Opinion Sport Culture Lifestyle More v

World UK Coronavirus Climate crisis Environment Science Global development Football Tech Business Obituaries

Canada ‘A tipping point’: how poor forestry
fuels floods and fires in western
Canada

Leyland Cecco in Toronto

Tue 16 Nov 2021 19.26 GMT
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https://www.theguardian.com/science



Franca, Brasil (26 set 2021)
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https://veja.abril.com.br/brasil/tempestade-de-areia-assusta-moradores-do-interior-de-sao-paulo/

Chapecé decreta situacao de emergéncia apds fortes ventos; uma idosa morreu
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https://g1.globo.com/sc/santa-catarina/noticia/2020/07/01/ciclone-bomba-mortes-sao-registradas-em-santa-catarina.ghtml
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Estiagem é o grande problema para Séo Paulo
em 2014
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An Economic Lifeline in South AméFica, the
Parana River, Is Shriveling

The continent’s second-largest river is drying up amid the biggest
drought in 70 years, upending ecosystems, trade and livelihoods.
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ucacdo coronavirus saude riodejaneiro ambiente mobilidade mortes

CLIMA = CHUVA

No Parand, tempestades com
vento de até 100 km/h
danificam quase mil casas

Dezenove municipios foram atingidos; cinco unidades geradoras
de Itaipu foram desligadas
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Inundacoes, secas, furacoes, ondas de

Extreme precipitation (based on RCP' 8.5),
change of likelihood of a 1950-81 (50-year) precipitation event <X 1-9x  9-3Xx  3-4x  >4x%

Drought-risk Increase in hurricane/ Heatstress | o I High
areas by 2050? cyclone severity by 2050' l-

3,8,9

'Heat stress measured in wet-bulb temperatures.
“Drought risk defined based on % of month in drought according to Palmer Drought Severity index (PDSI).,
Source: Woods Hole Research Center; McKinsey Global Institute analysis

Climate risk and response Physical hazards and socioeconomic impacts 2020 | McKinsey
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https://www.mckinsey.com/business-functions/sustainability/our-insights/climate-risk-and-response-physical-hazards-and-socioeconomic-impacts?cid=soc-web

O problema nao € aumento da temperatura, mas o efeito no

Risco de Eventos Climaticos Extremos

Notional distribution of climate impacts

3°C higher

Previous hot
extremes are
more common

Some extremes have
never been seen before

Three degrees of global warming is quite plausible and truly disastrous | The Economist



https://www.economist.com/briefing/2021/07/24/three-degrees-of-global-warming-is-quite-plausible-and-truly-disastrous

The
Economist

= Menu Weekly edition Q_ Search v

What's the worst that could happen

Three degrees of global warming is quite
plausible and truly disastrous

Briefing

Jul 24th 2021 edition »

Rapid emission cuts can reduce the risks but not eliminate them
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Economist
Hot take
Finance & . . ,
i Could climate change trigger a financial
Sep 4th 2021 edition » Crisis?

The clearer governments are about emissions reduction, the less likely
financial turbulence becomes
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https://www.economist.com/finance-and-economics/2021/09/04/could-climate-change-trigger-a-financial-crisis

Delta’s beta: how much worse to come?

The Where South Africa goes next

E o Chinese v American antitrust
C 0 n O m 1 S t The ethics of primate research

JULY 24TH-30TH 2021

No safe place

The 3°C future

Nosso futuro

depende da reducao das
emissoes de gases do efeito estufa.
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EMERGENCIA
CLIMATICA

Tem implicacdes praticas na vida e nos negocios
atuais.
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Pegada de CO, serda um custo
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Free exchange

Finance & ‘
. 1) The EU proposes a carbon tariff on some
Jul 17th 2021 edition > imports

The effort could prove an instructive example for others—or a cautionary tale
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https://www.economist.com/finance-and-economics/2021/07/15/the-eu-proposes-a-carbon-tariff-on-some-imports

BACK TO BASICS

\What Is Carbon Taxation?

Carbon taxes have a central role in reducing greenhouse gases

lan Parry

on them. This provides incentives for producers
and consumers alike to reduce energy use and shift
to lower-carbon fuels or renewable energy sources
through investment or behavior.

While addressing climate change by reducing
greenhouse gases, carbon taxes can also generate
more immediate environmental and health benefits,
particularly by reducing deaths that result from local
air pollution. They can also raise significant revenue

What Is Carbon Taxation? - Back to Basics - June 2019 | imf.org
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https://www.imf.org/external/pubs/ft/fandd/2019/06/pdf/what-is-carbon-taxation-basics.pdf
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« Policies

Country
South Africa

Year
2019

Countries  Fuels & technologies  Analysis Data  Policies About

South African Carbon Tax

Source: |IEA/IRENA Renewables Policies Database

Last updated: 30 June 2020

It is a tax aimed at businesses and companies that emit a
high level of carbon, polluting the atmosphere. Industries
which rely on fuel consumption and electricity generation
are the most frequent offenders. It has been on the table

@ since 2015 as a draft bill from Parliament.

South African Carbon Tax — Policies - IEA
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https://www.iea.org/policies/3041-south-african-carbon-tax

Carbono como custo:

Imposto + Mercado

Summary map of regional, national and subnational carbon pricing initiatives
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@ ETS implemented or scheduled for implementation @ cCarbon tax implemented or scheduled for implementation
ETS or carbon tax under consideration @ ETS and carbon tax implemented or scheduled
& ETS implemented or scheduled, ETS or carbon tax under con... & Carbon tax implemented or scheduled, ETS under considera...

https://carbonpricingdashboard.worldbank.org/map_data



Roadmap apoia precificacao de carbono

Association

gc Global Cement and Concrete

GCCA position

GCCA supports the use of market-based carbon pricing to incentivise decarbonisation at lowest cost

. oo 0o o o0e o oo GCCA supports the use of market-based carbon pricing to incentivise decarbonisation at lowest cost
Seededf o°33% %a8 °
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pegada CO, val definir

custo de producao e financeiro
O que torna viavel novas tecnologias

construindo ” E .
@Cmsu Esyp o amanha V" ArcelorMittal



50 100 us $/tco,

Precificacao do carbono

Emissores passam a pagar pelo impacto ambiental.

construindo ’ E
@CS MMMMM m OGmanh@m ArcelorMittal

nnnnnnnnnnnnnnn



Folha de S3o Paulo 27/08/2021

FOLHA DE S.PAULQ * * *

Mercado

Construtoras trocam
concreto por madeira
para erguer edificios

shiopauLO Aindararosnapai-
sagem brasileira, os prédios
feitos com estrutura de ma-
deira entraram nos planos
das construtoras.

A startup Noah, por exem-
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presa, as estruturas ja estao
sendo produzidas. A obra de-
ve levar cerca de cinco me-
ses para ficar pronta.
“[Amadeira é] um material
natural, que provocabem es-


https://www1.folha.uol.com.br/mercado/2021/08/empresas-trocam-concreto-por-madeira-para-erguer-edificios.shtml

FSTANO AR#A PRIMEIRA
CAECULAPDORA "DEFLAJES
DE‘ CLT ALTINHADA AS
NORMAS BRASILETRAS

SAIBA +
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ado

9% da massa do concrel

Aco de reforco




concreto a

~20% do CO,

Aco é




O gue fazer

 Conscientizar

* Medir de forma padronizada

* Empresa
e Benchmark setorial

e Reduzir
e Melhorias continua
* [novacao

A

rMittal



Todos 0s processos somados = emissao de €O, da
alvenaria
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Medir e declarar a pegada de CO,:

SIDAC: Metodologia padrao e dados confiavels

* Pegada de CO,

* Pegada cumulativa de Energia E] E]

https://sidac.cbcs.org.br

ﬁ Federal Ministry a
" PATRIA AMADA e | for the Environment, Nature Conservation I Z 'Deults eeeeeeeeeeeeeeeee
e omBrASIL [ e 2 QIZ ===
Conselho Brasileira de
Construgao Sustentsvel
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https://sidac.cbcs.org.br/

componentes do concreto — CO2 x Massa

cimento

Agua

Cimento /O'OOO
99% ~_Agregados
1%

CO Massa
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\@C E§§P OGmanhdm ArcelorMittal

Constregao Sestentivel




Estrategias de mitigacao para carbono Zero
Roadmap GCCA 2021

Projeto/constrican 225

Producao de concreto 11%

leorde/clinguer9yo
Fabricacao do clinker 11%

CCU 36%
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Eletricidade 5%
Carbonatacao 6%
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CO, /t cement

Mitigacao por adicoes minerais atingiu seu

limite (GNR 2019)
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Projetar edificios de menor pegada
Benchmark setorial estruturas de concreto armado (Brasil)

Concreto por area de pavimento

0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

0 0,1 0,2 0,3 0,4
Concreto (m¥m?)
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Potencial de filer + packing + dispersao
U Darmstadt / VDZ

. 35-90%

M Filler

= oinclersriller

0 75 0 65 0 50

increase

Compressive strength and filler fraction (%)



Packing + dispersant + filler In CONCretes

Binder intensity
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Compressive Strength (MPa)
John et. All Fillers in cementitious materials - Experience, recent advances and future pot%iOlS DOI: 10.1016/J.CEMCONRES.2017.09.013
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https://publons.com/publon/18452768/
https://doi.org/10.1016/J.CEMCONRES.2017.09.013

Packing, filler potential for concretes

CO2 Intensity
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https://publons.com/publon/18452768/
https://doi.org/10.1016/J.CEMCONRES.2017.09.013

e Estaca hélice continua

* 180m?3 concreto usinado

* Geotermia incorporada

e Armaduras de ¢/12m

O

InterCement Arcelorl\/\l’r’ral
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Resultados
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Adicao de filer + dispersante

 Alta resisténcia inicial e Custo do aditivo
* Reducao da demanda de agua e Robustez
* Retracao reduzida * Exige
* Fluéncia reduzida + Clinquer reativo
* Baixo calor de hidratacao « Moagem separada
e Controle de reacdo alcali- * Controle de processo

agregado

0 conhecimento é a barreira mais importante TRL ~6
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O Aco e a pegada de COZ2 de estruturas de

concreto convencional

B Concreto

H Aco
100
80
60
40
20 I
0

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
numero da obra

kg CO2/m?2
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Projetar edificios de menor pegada
Benchmark setorial estruturas de concreto armado (Brasil)

Consumo de aco no concreto Consumo de aco no edificio
1 1
0,8 0,8
0,6 0,6
0,4 0,4
0,2 0,2
0 0
0 50 100 150 200 0 10 20 30 40 50
Aco (kg/m?) Aco (kg/m?)
T
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ACO

* Sucata
* Energia mais limpa
* Novos processos

Inovacao é a saida
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Durabilidade?
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Desenvolver produtos de baixo
carbono

Precisamos desenvolver o mercado. Ganhar experiencia.

Melhorar continuamente.
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ECOPact Holcim

diluicao por Filer + Captura & Compensacao

o HOLCIM BUILDING PROGRESS BUSINESS INNOVATION SUSTAINABILITY ESG INVESTORS MEDIA CAREERS Q 8

30% 40% 50% 60% 100%
CO;
reduction*

ECOPact ~ ECOPact™  ECOPact™

+ Compensation = ECG PaCtZERO
intensity

Each offer can be enhanced with the +
addition of recycled concrete aggregates ECG PaCt - Range

I @ construmdov
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*In comparison to a standard mix with CEM |/ OPC



JA e otimizacao de estruturas de Concreto
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Quals as oportunidades para sua
empresa?

vmjohn@usp.br
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