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In the past... research focused on
changing the properties of concrete
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Now, the CSHub is changing the way
~concrete is evaluated & implementec
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CSHub Mission
Develop breakthroughs that will lead to more
sustainable and durable infrastructure, buildings, and
homes

1. Provide scientific basis for informed decisions

2. Demonstrate the benefits of a life-cycle
perspective

3. Transfer research into practice




MIT is frying to open people’s eyes to
the benefits of concrete--...using a life
cycle perspective

Environmenital
“
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CSHub approach is holistic and multidisciplinary

Economics Environment




| 1. Provide scientific basis for informed decisions
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_oncrete science Pavement-vehicle Building resilience
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Buildings
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2. Demonstrate the benefits of a life-cycle perspective

Recycling/reuse/disposal Resource extraction

P

avements

Life cycle of
building products

Occupancy/
maintenance




An integral part of communities
Concrete science Pavements

Transportation’
Research




CSHub research has recelved
extensive media attention

ENR poe
“ The Boston Globe

AMMARKETPLACE

SCIENTIFIC

AMERICAN"




CSHub research has had
Impact MRC

UNIVERSITY of CALIFORNIA | PAVEMENT RESEARCH
Davis « Berkeley | CENTER
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MOUNTAIN-PLAINS CONSORTIUM

MPC 14-275 | Xiao Qin, Kai Wang, and Zhiguang Wang
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CSHub researchers are sought for
thelr expertise
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3. Transfer research into practice

Technology transfer spectrum

Innovation Incubation Implementatio




PVI research: clear success in transition of

Innovation to implementation
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Innovation Incubation Implementatio



Durability Research

o Alkali-Silica Reactivity—Mike Thomas, University of
New Brunswick

o Freeze-thaw and deicer—Jason Weiss, Oregon
State University

o Modeling interaction—MIT




Durability: the ability of concrete to survive
the environment to which it is exposed

Concrete distress mechanisms™

Internal Chemical
Attack Weather Attack

= ASR » Freeze- = Salt
Thaw Scaling

Cracking Overload
&
Fatigue

Qur
focus

*P. Taylor, “Long-Life Concrete: How Long Will My Concrete Last?”,
National Concrete Pavement Technology Center, 2013




Distress mechanisms understood, but
quantification is a challenge
work done Mmfma/

.
work done
Current experimental methods do not
adequately predict pavement durability

Quantitative
models

Qualitative

understanding
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Pavement durability models do not directly
account for material properties




Objective: improve concrete
pavement durability &
demonsirate benefits

o Improve scientific understanding of
pavement distresses

o Translate knowledge into pavement design &
maintenance

o Demonstrate cost and environmental
benefits of durable pavements and
pavement networks
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Vision: connect

materials and
performance prediction

Pavement Pavement
Material Durability

Composition Performance

» For a given material composition and context:
— What is the potential for ASR/FT damage?
— What is the rate at which it would happen?

« Which conditions lead to ASR/FT damage?




There have been severarpavemer
Implementation projects
CO: LCCA case MN: LCCA case
studies studies*
DE: LCA
CA: PVI , case
network “studies™
analysis
VA: PVI
City of LA: network &
logal roads analysis
LCA I
=
= *Projects unde

Adyvisory support in LCCA legislation: AL, MD, NC

Interactions with DOTs and Federal Agencies:
AASHTO, FHWA, GAO, OMB, FL, MD, MN, MT, NC, NV, TX
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Implementation evolution
2010

PCA & NRMCA manage implementation

A few industry partners facilitate projects with
MIT

PIOI N \ndustry and MIT develop implementation
plans




What did It take to achieve
success In Californiae
Local effort

Objectives

Strategy

Understanding of social system

Dedication

Patience




A diverse and well-integrated team of experts is critical to designing,
building, and implementing an effective strategy.

Political
Strategy &
Ovutreach

Relations & Development &
Communications oo Messaging

Economic
Expertise




Detailed analysis identified the “eco-system” of key decision makers,
opinion leaders, and other stakeholders.

Governor's Office

Office of Planning & Research
Environmental Policy Coalition

Senate Trans & Housing
E— . Senate Pro Temp
Key Decision Makers
Assembly Transportation
Secretary, Transportation Senate Enviro Quality
_
Fiscal Policy Coalition — Deputy Secretary, CalEPA
Transportation
Department of Finance
CA Air Resources Board

Legislative Analyst Office

Transportation Policy Coalition

Policy Implementers

Director, Caltrans
Chief Engineer, Calirans Engineers, Caltrans

Other Key Stakeholders

Labor Environmental Asphalt Academic
Unions Groups Industiry Researchers




Key factors that determine

rate of adopftion of
INnnovations

Perceived attributes of innovations

Types of iInnovation-decisions

Communication channels

Nature of the social system

Extent of promotion efforts
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New paradigms require new
promotion methods

Collaborative communication & implementation plans should
consider these elements

MIT Industry

v

Perceived attributes of innovations

Types of innovation-decisions

Communication channels

Nature of the social system

Extent of promotion efforts




CSHub and industry joint

communication efforts support
Implementation

Presentations
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Pavement-related resea
at the MIT Concrete
Sustainability Hub
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Pavement-related resear

CONTEXT

Funding for roads will remain constrained for the foreseeable fut
spent more wisely. Shortsighted decision-making means that the
costs of pavements get passed to future generations.

+ The U.S. is not sufficiently investing in its ailing road syst
requires $170 million in annual capital investment, yet thi
bankrupt.

+ The road system gets a grade of D from the American S¢

» Congested highways cost roughly $101 billion in wasted
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Research Brefs
Streambned Embodeed LCA of Resadential

faur mitisl conditions have Buikséngs
2tarling cales of Dec. 1 to Dec
4, 2004, re tively, whie lhe Quantifying Chimate impacts of Surface
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vom decrease in surface - Hub News
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Researcher Profile
In a new feature, we
profie CSHub

researchess. This
month, meet

Fact Sheetfs &
Topic
Summaries
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Sustainable Pavements

U.S. road transportation accounts for 83% of greenhouse
gas (GHG) emissions from the transportation sector and
27% of all GHG emissions in the U.S. The road system
requires 350 million tons of materials annually for
maintenance. It gets a grade of D from the American
Society of Civil Engineers, which reports that congested
highways cost roughly $101 billion in wasted time and fuel
annually.

For the foreseeable future, U.S. infrastructure funding will
remain significantly below what is required to improve
conditions and performance. Because of the
envi impact of p ts and the




CSHub Is presenting outcomes
to a wide range of audiences

RMC & Cement . Government

* RMC
* NRMCA

e States: |A,
GA, KY, MN,
MD, NC, SC,
VA

e Latin
America
e Cement
e PCA
. * CNCA
|  * Infercem
-« CSl
e ACI
* NCC

~40 Presentations for 2016

* Paving * AASHTO * Disciplines
* ACPA e DHS * Material
* ACPANW * EPA science
e IGGA * FEMA * Mechanics
* MO/KS CPA * FHWA * Buildings
e« NCC e IDB LCA/LCCA
e Ontario e GAO * Pavements
Buildings/ e OMB LC.A/LCCA
Architecture e State DOTs * Regions
* FLASH « TRB * US
* USGBC « US Council of > Leneg
e CLF Mayors * China

* Civil » White House * Europe
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$6.2M in addifional research

International y Domestic

SPONSOrsS Tata French SPONSOrs
Found Gov't : - J
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Portifici
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Chile/

Politec-
flkle Collaborator

Torino/ S




Hub Value

Without the CSHub: research, publications, conference
presentations

Innovation Incubation Implementation

With the CSHub: research, publications, conference

| presentations, administration, implementation,
communication, industry interaction, webinars, education,
interaction with other industry and research efforts

Innovation







CONCRETE More information available
SUSTAINABILITY O-l-:

HUB
hitp://cshub.mit.edu/
cshub@mit.edu
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