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Uma peguena introducao sobre o
American Concrete Institute
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O ACI visa um futuro onde todos
tenham o conhecimento necessario
para que o concreto seja usado
efetivamente para suprir as
demandas de um mundo em
transformacao.

* k% k% %

O ACI desenvolve e dissemina informacao
consensual sobre o concreto e 0 seus usoS.

H American Concrete Institute Always advancing


Apresentador
Notas de apresentação
Founded in 1904 and headquartered in Farmington Hills, Michigan, USA, the American Concrete Institute is a leading authority and resource worldwide for the development and distribution of consensus-based standards, technical resources, educational programs, and proven expertise for individuals and organizations involved in concrete design, construction, and materials, who share a commitment to pursuing the best use of concrete. 

ACI envisions a future where everyone has the knowledge needed to use concrete effectively to meet the demands of a changing world.  To accomplish this, ACI develops and disseminates consensus-based knowledge on concrete and its uses.

<Insert additional personal remarks on global access to ACI content based on geography of the presentation.  Use local projects, local code efforts, local research, etc., as examples, as appropriate.>




Um Instituto de
Membros e Regionais

Mais de 18,000 membros de
120 paises

Além de cerca de 20,000
membros das regionais e das
secoOes de estudantes

Engenheiros, pesquisadores,
estudantes, empreiteiros,
arquitetos, educadores,
fabricantes, produtores,
governo e mais.
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Apresentador
Notas de apresentação
ACI’s inclusive, member-driven structure and valuable, cost-effective benefits result in an essential organization that invites partnerships and welcomes all concrete professionals who wish to be part of a respected, connected, social group that provides an opportunity for professional growth, networking and enjoyment.  As I mentioned earlier, at its core, the American Concrete Institute is an organization of individuals dedicated to the best use of concrete.  The Institute is fortunate to share knowledge with and learn from over 18,000 Institute members, plus an additional 20,000 members of ACI’s local chapters.  The composition of ACI membership is as diverse demographically as it is geographically, representing many, many concrete related fields with members in 120 countries worldwide – if you aren’t a member, I encourage you to look into our Institute.  

And, if you know any students studying in concrete and engineering fields, student membership is completely free!  
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Apresentador
Notas de apresentação
At its core, the American Concrete Institute is an organization of individuals dedicated to the best use of concrete.   These individuals are members of the Institute, network with each other in person and digitally, attend ACI conventions held twice annually, and participate in and lead ACI’s global network of chapters.

Developing consensus-based knowledge on concrete and its uses is the reason most individuals seek out and contribute to ACI’s vast knowledge.  By publishing digital and printed editions of hundreds of technical document/publications, a monthly magazine Concrete International, and two bi-monthly Journals, the Institute shares its consensus-based knowledge with the global concrete community.  And, interestingly, all of these technical resources, as well as resources from dozens of similar international institutes, are accessible through www.concrete.org. 

Since 1980, ACI has certified over 400,000 individuals through its certification program.  From popular programs such as Flatwork Finisher and Field Testing Technician, to specialty programs such as Adhesive Anchor Installer, Concrete Construction Special Inspector, and the new Masonry Testing Technician programs, ACI certification provides a minimum qualification for personnel employed within the concrete construction industry.

ACI University combines all of ACI's online educational offerings in one location and makes them more convenient to access, even on mobile devices. With this immediate access to courses covering ACI's technical documents, preparation for ACI certifications, webinars on a variety of concrete-related topics, and study programs on concrete design requirements, concrete professionals can obtain education from an internationally recognized leader in a more easily accessible manner than ever before.

The ACI Foundation is a not-for-profit organization established by the American Concrete Institute to promote progress, innovation, and collaboration by supporting research and scholarships, while also serving as an independent resource to provide thought leadership and strategic direction for the concrete industry. 



Recursos Técnicos do ACI (sustentabilidade)

Eficiéncia energética/Massa térmica (comité 122)
Sustentabilidade do concreto (comité 130)
Durabilidade do concreto (comité 201)

Cinza volante (comité 232)

Cimento de escéria (comité 233)

Concreto de “ultra-alto” desempenho (comité 239)
Nano tecnologia (comité 241)

Ambiental (comité 350)

Vida util (comité 365)

Concreto drenante (comité 522)

e Reparo e manutencao do concreto (comités 345, 546, 562, 563)
e Concreto reciclado (comité 555)
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Uniao Sustentavel do Concreto

 Criada em 2009

e Composta de 29 institutos e associacdes que representam a
industria

e www.sustainableconcrete.org

* Focos:
e Administracao de recursos naturais,
 Administracao de recursos financeiros,
e Seguranca e resiliéncia,

e Estética
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http://www.sustainableconcrete.org/

Qutras Iniciativas da Industria

> Nucleo Sustentabilidade do Concreto do MIT (https://cshub.mit.edu/)

» NRMCA : declaracdo ambiental de produto (EPD), certificacdo de
concreteiras, certificacao de profissionais, Conselho de sustentabilidade
do concreto (CSC), especificacdes por desempenho, desafio 2030.

» ASTM : Regras de categoria de produtos (PCR), EPD

Desafio 2030
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Apresentador
Notas de apresentação
Resilience can be understood as the capacity to anticipate and minimize potential destructive forces through adaptation or resistance. Basically addressing changes in the environment, whether gradual (such as climate change) or more abrupt (such as hurricanes) or immediate (such as a terrorist attack), require actions to mitigate their negative effects.
A new organization, the Concrete Sustainability Council (CSC), was established to develop, launch and administer the certification system.
The 2030 Challenge for Products is a global challenge to specify and manufacture products that meet a carbon 
footprint of 50% below industry average by 2030. 


https://cshub.mit.edu/
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Federal Highway Administration (FHWA)
Agéncia do Ministério dos Transportes que da
apoio os governos locais no projeto, construcao e
manutencao do sistema rodoviario.

Turner-Fairbank Highway Research Center

TFHRC
Centro nacional de pesquisa do governo com mais

de 20 laboratorios.
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Programa de Pesquisa e Tecnologia do FHWA
Seis desafios rodoviarios de alta prioridade

e Avanco da seguranca
e Melhoria da mobilidade

Promo¢aega sustentabilidade

e Manutencao da integridade da
infraestrutura

e Melhoria de desempenho

e Preparacao para o futuro
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Sustentabilidade

Social
Ambiental
Econdmico

.5, Repartment of lrnsp

Federal HighwayAdm ration
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Turner-Fairbank Highway Research Center
TFHRC Pesquisa e Desenvolvimento de:

Infraestrutura: materiais, construcao, operacao e
preservacao de pavimentos, pontes, tuneis, etc. (13 labs)

Seguranca: fa” ¥s BB S E2E A BrITESPres ©

ciclistas, seguranc® em cruzamentos e rodovias,
gerenciamento de velocidade e visibilidade

Operacdes: Tecnologias de capacitagdo de transporte
(sistema veiculo-rodovia), conexao de veiculos, etc.

)cial, econOmica


Apresentador
Notas de apresentação
include:
Aerodynamics Laboratory
Coatings and Corrosion (Durability) Laboratory
Geotechnical Laboratory
J. Sterling Jones Hydraulics Research Laboratory
Highway Materials Complex 
Aggregate Laboratory
Binder Laboratory
Bituminous Mixtures Laboratory
Chemistry Laboratories
Concrete Laboratories
Petrographic Laboratory
Nondestructive Evaluation (NDE) Laboratory
Pavement Testing Facility
Structures Laboratory

LTPP and LTBP

Safety: Arens Photometric and Visibility Laboratory
The Arens Photometric and Visibility Laboratory (PVL) conducts evaluations of the photometric and colorimetric properties of traffic control devices, including signing and pavement marking materials and traffic signal lights, and supports human factors research used to establish the required levels that meet the visual needs of drivers. 
Federal Outdoor Impact Laboratory
The Federal Outdoor Impact Laboratory (FOIL) is a research facility used to support FHWA’s Safety Research and Development programs and other Federal security initiatives. 
Geometric Design Laboratory
The mission of the Geometric Design Laboratory (GDL) is to provide technical support to the Office of Safety Research and Development to develop, maintain and enhance the Interactive Highway Safety Design Model (IHSDM)--a suite of software tools for the safety evaluation of highway geometric design alternatives; and to support the coordination of IHSDM with related tools, including the Highway Safety Manual (HSM) and SafetyAnalyst.
Human Factors Laboratory
The purpose of the Human Factors Laboratory is to further the understanding of highway user needs so that those needs can be incorporated in roadway design, construction, repair, and improvement. All of Federal Highway Administration’s strategies for improving safety and enhancing operations throughout the highway transportation system benefit from the appropriate consideration of user needs. Human factors studies consider driver, pedestrian, and special user needs and capabilities. 
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Promoc¢ao da Sustentabilidade no TFHRC
!! ! 1. Materiais cimenticios
alternativos
Diminui¢cao do consumo de 2. Maneiras de superar
cimento @ efeitos colaterais do
uso de baixo teor de

Aumento da durabilidade

cimento
3. Métodos de ensaios
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Misturas com Altos Teores de Clnza Volante

Efeitos de diluicao,
retardamento severo

Atrasa o acabamento e o corte <: Q
+ Redugio 8 dH¥EH de co, * Tempo d€ pega atrasado

Misturas sustentaveis |

AtrasaakRimediruds dermase ——
o cromsoipereaderodntssucio N1 USO limitado [
Reoﬁyéwmaﬂa's rSEYIEPzada de ATCV

(14 d), gensabllldade d e Aumento da sensibilidade

temperatura, energias de as condi¢des de cura
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| Calorimetria isotérmica |
| Reologia |
“Filler” calcario |
| Nanoparticulas |

‘ Métodos de ensaio |

‘ Adicoes |
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Meétodos de ensaio
Objetivos

Uso do calorimetro isotérmico e do
redmetro de cisalhamento dinadmico
como ferramentas de avaliagéao rapida
para:

e Prever/avaliar propriedades de baixas idades

e Desenvolver um protocolo de pré-
qualificacao
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Meétodos de ensaio — Plano experimental

e Materiais: 2 cimentos — alto ou baixo teor de alcalis

2 cinzas volantes — tipos F ou C

Substituicoes de cimento portland de 0%, 20%,
40% ou 60%

a/cm=0.4

 Ensaios em Argamassas: Consisténcia (espalhamento)
Resisténcia a compressao 3, 7 28, 56, 91 e 119 dias
Tempo de pega

e Ensaios em Pastas: Calorimetria isotérmica

Propriedades reoldgicas com pratos paralelos a 8,
30, 50, 70 e 90 minutos.

14 misturas diferentes

Federal Highway Administration
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Meétodos de ensaio

Tempo (min)
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Meétodos de ensaio
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‘ “Filler” calcario l
‘ Nanoparticulas |

U.5. Department of Iransportatan

Federal Highway Administration
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Filler Calcario — Projeto com I

e Cimento Portland — 335 kg/m3

e Agregado graudo — 1038 kg/m3

e a/cm=0.4=134kg/m3

e Substituicdes de cimento portland de 0%, 40% ou 60%
e 2 cinzas volantes —tipos F ou C

Volumes
constantes
o . S FhiE =2
Materiais cimenticios = c g c S
S =1 vol. L=
At E5 €=
+— = — O
~ 5 O a O a
Agregado graudo = ~ = o0
0O 0 IR
. 2 Sco BVE -5 o
Agua S cS 2 Nl G 4
Oo® )
Ar = >5 =
O — 15% -
Areia vol. Calcario

1m3 Mistura simples Mistura hinaria Mistura ternaria
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Filler Calcario — Projeto com NIST

Tipo de cinza

/

/ % volume

Materiais PC 40F' 30F10L| 40C | 30C10L | 60F |45F15L| 60C | 45C15L
Cimento (% do total do
. L. 100* | 60 60 60 60 40 40 40 40
volume cimenticio)
Cinza volante classe F (% do
. . 0 40 30 0 0 60 45 0 0
total do volume cimenticio)
Cinza volante classe C (% do
] .. 0 0 0 40 30 0 0 60 45
total do volume cimenticio)
Calcario 0.7um (% do total
. L. 0 0 10 0 10 0 15 0 15
do volume cimenticio)
Agregado graudo, Ib/yd3 988 | 988 | 988 | 988 | 988 | 988 | 988 | 988 | 988
Areia, lb/yd3 921 | 921 | 921 | 921 | 921 921 | 921 | 921 | 921
Agua, Ib/yd3 131 | 131 | 131 | 131 | 131 131 | 131 | 131 | 131
a/cm (por massa) 0.40 | 0.46 | 0.45 {0.43 | 0.43 | 0.50 | 0.49 | 0.45 | 0.45

A

U.5. Department of fransporlation
Federal Highway Administration
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Modificacao das Misturas

— ?D -
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= 60 — .
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m
S 20 — Concreto
«D
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g

0 [ I I [ 1

0 200 400 600 800 1000
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Fase |l

= Resisténcia l diade 13.8 MPa (2000 psi)

= Para 40 % substituic&do, a/cm foi reduzida e o conteudo
de arela aumentado
— a/lcm =0.34 e 0.37 para F e C, respectivamente

= Para 60 % substituicao, cimento de alta resisténcia
Inicial e a/cm fol reduzida
— Misturas alcancaram reducéo de cimento de ~50 %
— A/lcm =0.31 e 0.29 para F e C, respectivamente
— Volume de agua foi substituido pela mistura ternaria

U.5. Department of Iransportatan

Federal Highway Administration
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600

545

mPC

B cimento+ F

B Cimento+F+calcario

B Modificado - cimento+F+calcario

W cimento+C

Pega inicial (min)
L
S

Cimento+C+calcario

= Modificado-cimento+C+calcario

60 % cimento 40 % cimento

e Calcario reduziu tempo de pega

* Diminuicao de a/cm aumentou tempo de pega pelo aumento
do superplastificante
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Contribuicao a melhoria de desempenho
Pega e resisténcia

« Calcario fino fornece superficies adicionais para
precipitacao e crescimento dos produtos das reacoes
de hidratacao e pozolanicas.

e Calcario fino € um pouco reativo, especialmente com as
fases de aluminosilicato da cinza classe C.

» As fases carboaluminosilicato podem ser mais rigidas
gue as fases convencionais de sulfoaluminato com
etringita e Afm (Moon, et al., CCR, 2012)




TURNER-FAIRBANK HIGHWAY RESEARC

6000

5500

2584

5000

4500

4000

3500

3000

2500
2000
1500
1000

500

RCPT 56 dias (C)

5. Lepartment of Irans

ral Highway Administration

60 % cimento

40 % cimento

e
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Contribuicao a melhoria de deseeho:
RCPT

 Aumento das reacOes de hidratacdo e pozolanicas,
reduzindo a porosidade capilar.

e Carboaluminatos sao mais volumosos.
e A solucao nos poros € menos condutiva.

 Refinamento dos poros.

U.5. Department of Iransportatan

Federal Highway Administration
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II”| Er{‘I

Resisténcia a compressao e custo

3- 5- 7- 9-

Resisténcia | 1-PC | 2-40F | 5000 | 3A | 440C | g5cigr | OA | 660F | ygpgg | 7A | 860C | 45cis | 9A
o 198 | 74 | 85 | 186 | 74 | 90 | 163 . 41 | 255 | 22 | 45 | 268
P 288 | 1290 | 154 | 276 | 160 | 187 | 303 | 55 | 69 | 323 | 67 | 106 | 393
o 355 | 163 | 187 | 329 | 1900 | 248 | 384 | 73 | 94 | 353 | 92 | 172 | 476
28 dias
) 465 | 257 | 316 | 425 | 278 | 377 | 482 | 119 | 169 | 452 | 1209 | 251 | 610

Custo
estimado 70.13 55.81 56.99 66.36 56.21 57.09 59.21 49.76 51.41 63.35 50.35 51.84 63.31

($/m3)

Custo/MPa
aos 28 d $1.51 $2.17 $1.80 $1.56 $2.02 $1.52 $1.23 $4.17 $3.04 $1.40 $3.91 $2.07 $1.04
[$/(m3-MPa)]

U.5. Department of Iransportatan

Federal Highway Administration
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Sumario: Calcario Fino

e Fornece superficies adicionais para precipitacdo e crescimento de
produtos de hidratacao

 E reativo, especialmente com os aluminosilicatos

 Forma fases carboaluminato que sao mais rigidos, aumentando a
resisténcia

 Melhora o transporte do concreto
 Promove refinamento dos poros

Ajuda a superar os efeitos colaterais do uso de altos
teores de cinza volante:

e Diminuicao do tempo de pega
 Aumento da resisténcia a compressao

U.5. Department of Iransportatan

Federal Highway Administration
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60% cinza volante Sintetizados em
(F —a/cm=0.50 ou
C — a/cm=0.46) laboratério

| 59% cinza (F ou C) + 1% nano particulas I

Nano-silica (1Si)
Nano-boehmita (1Al)

Nano-aluminosilicatos:
Silicio/aluminio = 0.64 (Si/Al0.64)
Silicio/aluminio = 1.3 (Si/Al1.3)

U.5. Department of Iransportatan

Federal Highway Administration
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Calorimetria Isotérmica

Sobrepés o PC, como a
P pega

= Deslocamento dos picos

= Amplificacao do pico
aluminato

= Pouca liberacao de calor
depois do pico

Fluxo de calor (W/g of water)

U.5. Department of Trcins

Federal Highway Ad
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Calorimetria Isotérmica

0.012 E—— * Periodo dormente
0.01 s N \4 —— o aprox. 6h para 60C
0.008 ' * Picos menores

(excecao 59C1Si)
e Baixo calor apds pico

\—59c1s|fA|n 6
—59&-154.(A|1 3

4

e Reducao do periodo

Fluxo de calor{W/g of water)
&
&

0.002 -
. | | | | dormente com nano
0 5 10 15 20 (aceleracdo reacoes)
Tempo (h) e Nano-silica pico

maior que o PC

e Si/All1.3 pico maior
i que 60C
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Federal Highway Administration
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Sumario

Pega:

Nano-boehmita causou ainda mais retardamento

Nano-silica acelerou apenas classe C
Efeito depende

da Si/Al

Si/Al1.3 ndo melhorou pega

Si/Al0.64 acelerou as duas cinzas

Resisténcia a compressao:

Diminuicao aos 28 dias com todas as particulas

Classe F: melhoria da resisténcia a 1 dia

Classe C:
% Apenas SiO, e Si/Al1.3 melhoraram a resisténcia de 1 dia
¢ Si/Al0.64 diminuiu a resisténcia de 1dia

U5, Repartment of lranspe am

Federal HighwayAdm
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Nano-particula

R
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F
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Reologia
= Reologia mede a resisténcia a deformacao

= Reologia esta relacionada com trabalhabilidade

= Reologia esta relacionada com o desenvolvimento
da microestrutura

= O modelo de Bingham é o
mais usado: :'ff\f v |

T=Tgt+7 npl
T = tensao de cisalhamento
Ty = tensdo de cisalhamento inicial

shear stress, Pa

N, = Viscosidade plastica -
/ = taxa de deforma 50 ou cisalhamento shear rate, 1/s

TURNER-! nwrrm{?“ —

il
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250

Taxa de deformacéo ou
cisalhamento (s1)
\

(@]
350
: . NGO . ‘c% 300 -
0 2 4 6 8 10 12 “8 //
Tempo (min S8 W
p ( ) % 150 /
8 10 N
% 50 {/
Protocolo de ensaio -9 p

Taxa de deformacéo (s1)

U5, Repartment of lranspe am

Federal HighwayAdm
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Misturas com
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60% cinza volante
(F—a/cm=0.50 ou
C —a/cm=0.46)

| Cinza (F ou C) + nano particulas = 60% I

C-S-H: 1.5% e 3%
Nano-silica N8: 1% e 3%

Comerciais

Nano-silical9: 1% e 3%
(particulas menores)

U.5. Department of Iransportatan

Federal Highway Administration
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450
400
350 -
.E 300 —
- B Controle F
%n 250 -
o m N8
S 200 - "9
i=)
L= —
N= 150 W CSH
100 -
50 -
0 —
Baixa Alta
900
800
700
€ 600
- m Controle C
g’n 500 -~
o | N8
@ _
= 400 w19
R=]
e _
= 300 = CSH
200 -~
100 -
0 - T
Baixa Alta




e

TURNER-FAIRBANK HIGHWAY RESEARC
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Sumario
Pega:
= Aumento de dosagem nao melhora a pega
= Nano-silica ndo ajuda a pega de classe F

= (C-S-H é o mais eficiente por proporcionar pontos de nucleacao
com mais compatibilidade quimica

Resisténcia a compressao:
= (C-S-H so contribui para compressao a 1 dia na classe C
= Nano-silica contribui aos 28 dias independentemente da dosagem

.5, Repartment of lransg |8l

Federal Highway Administration
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"= Programa iniciado em 2002
= (Caracterizacao mecanica, estrutural e de durabilidade
= Atualmente inclui varios fornecedores

Materiais kg/m3
Cimento portland 712
Silica ativa 231
Quartzo 211

Areia fina 1020
Fibras de aco 156
Superplastificante 30
Agua 129

a/mc 0.17

Federal Highway Administration
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Resisténcia a compressao 125 -240 MPa
Modulo de elasticidade 42-55 GPa
Coeficiente de fluéncia 0.3-0.8
Capacidade de tracao sustentada  6-10 MPa
RCPT 20-350 C
Resisténcia ao gelo-degelo RDM>95%
Aplicacoes:

= Tabuleiros, vigas, colunas, estacas e juntas e conexoes

= Atualmente ha um foco em pontes pré-fabricadas
(construcao acelerada de pontes)

— Porém as conexoes podem ser um problema
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Propriedades de Transporte em Presenga de

Sais
Objetivo:

= Avaliar o efeito combinado de difusao e absor¢ao sobre as
propriedades de transporte de concretos expostos a sais de
degelo (NaCl, CaCl, or MgCl,) e agua com cal;

= Avaliar se a absorc¢ao e a condutividade podem ser
utilizados para estimar a difusao de cloretos destes
concretos e ser usados nos modelos de vida util residual.

Uoo. Lrepartment OF IRCrS oo iCiec
Federal Highway Administration
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|..I|'I1J'- . ’

Propriedades de Transporte em Prsn; de
Sais

fr,

:
:

RCPT 28 days of exposure RCPT 90 days of exposure

M
w
o
o
[
(%2}
o
o

2000 = Nacl 2000 = Nacl
m CaCl2 W CaCl2
m MgCl2 m MgCl2

1000 - =TW 1000 =W

Charge Passed (Coulombs)
"
38

Charge Passed (Coulombs)
o
8

2

42PC  50PC 42FA30 50FA30 425L50 50SL50 42PC  50PC 42FA30 50FA30 42SL50 50SL50
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Sais

= Lixiviacao de alcalis e hidroxido de calcio

= Grau de saturacao de cps

= Difusao de cloretos em funcao do grau de saturacao

= Fixacao de cloretos e obstrugcao de poros

Mistura Condutividade Tensao Viscosidade
elétrica em S/cm S‘(’fggf- (cP) (@bys  Condutiv.
14.9 N/mm) (S/cm)
11.9 (a) (b)
17.9 77 1.2 8.0 18.8
14.5 80 1.5 7.3 16.7
77 73 1.8 6.4 12.9

U.5. Department of Iransportatan

Federal Highway Administration

6.1 72 1.0 8.5 7.9
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Propriedades de Transporte em Prs; de
Sais
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Propriedades de Transporte em Prs; de
Sais
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Propriedades de Transporte em Preenga de

Sumario Sais

= A analise das propriedades de transporte é complexa e os

resultados dos ensaios nao podem se interpretados sem o
conhecimento da historia de exposicao;

= O efeito combinado de absor¢ao e difusao teve um efeito diferente
sobre as diversas propriedades de transporte;

= A taxa de absorcao e difusao depende nao s6 da mistura mas
também dos cations dos sais;

= Arelacao entre ensaios depende da histdria de exposicao e
portanto nenhum dos ensaios avaliados pode ser usado em
substituicao ao coeficiente de difusao.

Uoo. Lrepartment OF IRCrS oo iCiec
Federal Highway Administration
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Ensaio para reacao alcali-agregado em colaboragao com
University of Alabama;

Ensaio para reacao alcali-agregado em colaboracdao com
Clemson University;

SuperAirMeter em colaboracao com Oklahoma State University;

Modificacao do ensaio de resisténcia a tracao na flexao e
determinacao da precisao para ASTM;

Ensaio para determinacao do coeficiente de expansao térmica e
sua precisao para AASHTO.

Influéncia das propriedades fisicas e quimicas dos agregados
nas propriedades mecanicas dos concretos

Federal Highway Administration
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Futuro do Concreto Sustentavel

Eventos para motivacao de jovens ao estudo do concreto

Federal Highway Administration
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Futuro do Concreto Sustentavel

Eventos para motivacao de jovens ao estudo do concreto

U.5. Department of Iransportatan

Federal Highway Administration
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Infraestrutura sustentavel de concreto:
Sera que ja chegamos la?
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Para mais informacoes, visite:
« American Concrete Institute : www.concrete.org
 FHWA : www.fhwa.dot.gov
* TFHRC :

Ou contate Jussara Tanesi:
Jussara.tanesi.ctr@dot.gov

1 Y Y ! '
ﬂ m Concrete SmartBrief
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Apresentador
Notas de apresentação
In conclusion, I’d like to encourage you to visit ACI’s website at www.concrete.org.  

In particular, one highlight of the ACI website I’d like to point you to is the opportunity for engagement with diverse audiences, international audiences, and non-English speaking visitors through built-in site translation into over 70 different languages. Plus, the site’s “Topics in Concrete” section consolidates ACI articles, publications, research, committees, online videos, and other learning tools, on over 100 of the most popular concrete topics.  

Through social media, please connect with ACI on Facebook, Twitter, and any other channel in which you are active.  To receive daily updates on breaking news and innovations in the concrete industry, subscribe to the daily digital news digest, the Concrete SmartBrief.  

Thank you for taking these few moments to learn about ACI.  If you have any questions, I’d be pleased to talk with you further.  


http://www.concrete.org/
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