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EcoSmart™ Foundation

Non-profit organization created in 1999. JEE FIZH 2R B 3L F1999.
Supported by the Government of Canada. INZE XT3z #5458

Introduce technology innovations that reduce GHG emission for
example in concrete. A eIFHEHRRE B E 5 L THIMGHGHERZ

MOU signed with CABR in the context of China-Canada Climate
Change agreement.




Canada China MOU on Climate Change
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GHG from Cement
World €k

e Total emissions: 2 Gt .,/ yr SITHENZ 2 Gt ,,/5

e About 1 Gt ., /yr or 47% of world Total K#J1 Gt ., /F K
47% BHEK B =
e 40 Mt,,,/yrincrease 40 Mt/ 180

New GHG reduction target for China: 40 ~ 45% by 2020
R EFHGHGH A B¥r:40~ 45% F2020




GHG Reduction Strategies

in cement manufacturing
IKIEHIEMGHG & A B R

Kt

1. Decrease energy intensity /JEZ{J)JFTE/JE\Bi
— diminishing returns 2@»@2?&@“
2. Increase alternative fuel  ¥EANE (X BAFL
— only biofuels for CC offsets ME—HIEIIARL A B cc
3. Increase the use of SCM (*) ¥ 0SCMB4{sE
— pre-blended at the plant FEIRETERES
— added in the concrete mix 7E Bt ESRlEmMA

(*) Supplementary Cementing Material %/ Bl & 44 #3
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SCM
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Portland Cement Standard - China

P.l 100 --- === === e
Portland Cement >95 <5 — — —
P.lIl
295 -—-- -==- -==- <5
Ordinary Portland PO >80,<95 >5, <20 ——-
Cement
.S. 250,< > < ---- -—-- -—--
Portland Slag P.S.A 50,<80 20, =50
Cement
P.S.B 230,<50 >50, 70 === -—— ===
Portland Pozzolana PP >60 , <80 . >20, <40 e .
Cement
Portland Fly ash P.F |=60, <80 >20, <40
Cement
Composite Portland P >50, <80 >20,<50
Cement




EcoSmart Concrete Objectives

EcoSmart BRLE#

To minimize GHG “signature” of concrete

by optimizing replacement of Portland cement with SCM
while improving or maintaining

A B EITE KPortlandiB 8 £ 5 SCM H I E S 4+
4g/INGHG BB L EES E &/

6% Alr
) M6 Portland Cement
e Cost , '
— SRR SRS 41% Gravel or Crushed Stone
RS RIRTINAEYE (Coarse Aggregate)
® P (S rfO Fmance I__”__ 26% Sand (Fine Aggregate)

e Constructability BN 1o v
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Precast Concrete




Bayview High Rise Building

% flyash
replacement
(Ledcor

Min. 28 Day
Element Strength replacement WICM

(mPa) Standard (Actual)

_ 050 | IR
Sabon GradeExterior | 3% | 220 | 20 | 04
0.50
__ 0.50

Shear Walls & Columns

Foundation to 8th Floor - 0.45

8th to 12th Floor 15 0.45

—_ 045
25

% flyash

CONCRETE
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Replacement level

559, Maximum FA

BFS << Typical use in China

o Safe (all active SCM)

1N one

100 k‘!A




Concrete Parameters

Material
Type of SCM: FA, GGBFS, SF, other
Cost, Availability, distance
Technical
Type of element: slab, walls, footings, ..
Strength: Stripping, 28d, 56d
Durability, resistance to scaling, exposure
Curing, carbonation
Standards, liability

Construction
Placing, finishing, forms, curing
Setting time: Stripping and finishing
Architectural aspect : Color, texture, finish
Environment
GHG Signature
Waste reduction
Expected lifespan

i




Industry decision-makers

Supply

Cement Manufacturers
Ready-Mixed Concrete Producers
SCM producers / suppliers

Design

Developers

Architects

Structural Engineers

Material engineers & test labs
Code officials

Build

Contractors

Sub-trades: Concrete placers




Supplementary Cementing Materials Optimization System



SIMCO

Technologies inc.

SOS
Consortium

Non-profit organization promoting the increased use of SCM
in “Green concrete”

Software Development Company
Concrete Infrastructure Management, Engineering

Life-Cycle Cost Analysis l
20 Canadian organizations

Cement producers, contractors, architects, engineers,
public organizations




The Chall SHS

upplementary Cementing Materials Optimization System

Use of SCM has been
impeded by a number of
different reasons:

 Lack of information on the
pros and cons of SCM

* Improper training
* Regulations

» Bad experience
* Market inertia

The successful use of SCM in concrete rests on knowledge sharing!



Supplementary Cementing Materials Optimization System

To develop a user-friendly web-based software that will
facilitate « green concrete » by sharing information on
the successful use of SCM.




The SOS D

Supplementary Cementing Materials Optimization System

User: jbethier Logout ®
Structure: Industrial building Help i
Location: Quebec —N - Change Password @
Connection Time: 00:01:03 Supplementary Cementing Materials Optimization Syst Preferences X
Analysis Type ] Project Information ] Py .’

Select project {New Project 1 IR | Montreal Weather Statistics

Project name New Project 1 @ Daily average temperature B Relative humidity

B Daily max temperature W Dally min temperature

Project reference (facultative) 1 z 100

Location Quebec v Montreal v [-90

Schedule 2/2/2010 . 4/30/2010 =3

Structure Industrial building v 0

Element Slab on grade - et

Manure or silage gases and liquids v §z EZ

Municipal sewage or industnal effluent v

Exposure © Exterior " Interior

Chloride exposure 2 Sulphate exposure [

Structurally Reinforced [ Saturated O

Potentially reactive aggregate | Immersed 0 Tia

0

—_—_—— SCM Increase Mode - Rrovious il hloxte
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Information originating from more than 25 BB TN here
different technical documents published by '

different Canadian organizations l



Number of Mixtures

2000
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1600

1400
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1000

800

600
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bases

Information on the
properties of an increasing
number of SCM concrete
mixtures

=&

Supplementary Cementing Materials Optimization System

2009-2010




A User-Frie terface

Supplementary Cementing Materials Optimization System

User: jbethier Logout ©
Structure: Industrial building S @ 7 Help i
Location: Quebec - - Change Password &

Connection Time: 00:00:28 3 Supplementary Cementing Materials Optimization Syste: Preferences X

Analysis Typel Project lnlormatlon] Codes & Standards Speclﬁcatlons

Codes Default Values: :]

Strength and schedule § Durability § Cracking § Curing j§ Visual aspect and finish

—Mix characteristics
Cement type R
Projected SCM class Type F Fly Ash

Water-binder ratio Min Max 0.37

SCM replacement level Min % Max 40 %
Paste content Max %
Max aggregate size mm

Sand/aggregate ratio Min Max

— Fresh concrete properties
Pumpability required ) Yes ©iNo

A m———— SCM Increase Mode



Multiple

Optimum SCM Volume

Compliance with Specifications

Theoretical Strength Development

P e s amnan i

GHG Emission Reduction

PR U / - Y T

Optimized Carbon
Footprint

Appearance




Supplementary Cementing Materials Optimization System

Literature Survey Expert Opinions  Field Experience

SIS

Expert Guidance, e.g.:
« Cement replacement by fly ash may cause bleeding.
This can be overcome by a reduction of the water-binder ratio. »




tive Data '‘=l¢)=

Supplementary Cementing Materials Optimization System

O Hidden processing node

O Output node

S

12+
101
084
£ 056
04-
024
0.0

Compressive strength (28 days)

Scenario 1 Scenario 2: Scenario 3 : Scenario 4 : Scenario 5:
(Reference) : SCM % : 20 SCM % : 35 SCM % : 55 SCM % : 70
SCM % :0
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Supplementary Cementing Materials Optimization System

Local Exposure
Conditions

Chemical Degradation

Technologies inc.

Registered Program




The STAD

A comprehensive software
solution for engineers!
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Optimum Technical Solution Reliable Cost Control



Supplementary Cementing Materials Optimization System

DEMO PRESENTATION



