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ECOSMART™ CONCRETE Project 
a concrete contribution to the environment ™ 
 
Ecosmart 混凝土计划 
混凝土对环境的贡献 

Low-Carbon Concrete:  
Greener, More Economical, Higher Quality 

 低碳混凝土-更绿色，更经济，更质优 

  



EcoSmart™ Foundation 

Non-­‐profit	
  organiza.on	
  created	
  in	
  1999.	
  非营利组织成立于1999.	
  	
  

Supported	
  by	
  the	
  Government	
  of	
  Canada.	
  加拿大政府支持赞助	
  

Introduce	
  technology	
  innova.ons	
  that	
  reduce	
  GHG	
  emission	
  for	
  
example	
  in	
  concrete.	
  介绍创新科技能减低混凝土实例的GHG排放量 

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



Canada China MOU on Climate Change 

? X 

中加气候变化合作理解备忘录 



One tonne Clinker, one tonne CO2 

50% Process 过程 
40% Fuel 燃料 
10% Electricity,电力 
        Transportation 运输 



GHG from Cement 

World	
  全球	
  
•  Total	
  emissions:	
  2	
  Gt	
  CO2/	
  yr	
  	
  总计排放量：2	
  Gt	
  CO2/年	
  

China 中国	
  
•  About	
  1	
  Gt	
  CO2	
  /yr	
  	
  or	
  47%	
  of	
  world	
  Total	
  	
  大约1	
  Gt	
  CO2	
  /年或

47%	
  的全球总量	
  	
  
•  40	
  MtCO2/yr	
  increase	
  	
  	
  	
  	
  	
  	
  40	
  MtCO2/年 增加	
  
	
  
New	
  GHG	
  reduc.on	
  target	
  for	
  China:	
  40	
  ~	
  45%	
  by	
  2020	
  
中国新GHG减少目标：40	
  ~	
  45%	
  于2020	
  	
  
	
  
	
  



GHG Reduction Strategies 
in cement manufacturing 

水泥制造的GHG减少目标 

1.  Decrease	
  energy	
  intensity	
  	
  	
  	
  减少能源强度	
  

–  diminishing	
  returns	
  	
  	
  	
  	
  	
  	
  	
  	
  缩减报酬	
  
2.  Increase	
  alterna.ve	
  fuel	
  	
  	
  	
  	
  	
  增加替代燃料	
  

–  only	
  biofuels	
  for	
  CC	
  offsets	
  唯一的生物燃料为抵消cc	
  
3.  Increase	
  the	
  use	
  of	
  SCM	
  (*)	
  	
  	
  	
  	
  增加SCM的使用	
  

–  pre-­‐blended	
  at	
  the	
  plant	
  	
  	
  	
  在设备预先混合	
  
–  added	
  in	
  the	
  concrete	
  mix	
  	
  	
  在混凝土拌合料里加入	
  	
  

	
  
(*)	
  Supplementary	
  Cemen.ng	
  Material	
   辅助胶凝材料 



SCM  

Fly	
  Ash	
  

Ground	
  Granulated	
  Blast	
  
Furnace	
  Slag	
  



SCM  

Natural	
  Pozzolan	
  

Metakaolin	
  



SCM  

SCM Source Type Activity Cost Availability 
Fly Ash Power  Pozz Med  Med-low High 
GGBFS Steel Hydro High Med Med 

Micro Silica Silica Pozz Very High Very High Low 
Pozzolan Geo Pozz Low Low Regional 

Metakaolin Oil / Geo Pozz Very High High ? 
Limestone Geo Filler n/a Low High 



Portland Cement Standard - China 
P.I 100 --- ---- ---- ----

≥95 ≤5 ---- ---- ----
≥95 ---- ---- ---- ≤5

Ordinary Portland 
Cement P.O ≥80,<95 ----

P.S.A ≥50,<80 >20,  ≤50 ---- ---- ----

P.S.B ≥30,<50 >50, 70 ---- ---- ----

Portland Pozzolana 
Cement P.P ≥60 , <80 ---- >20, ≤40 ---- ----

Portland Fly ash 
Cement P.F ≥60, <80 ---- ---- >20, ≤40 ----

Composite Portland 
Cement P.C ≥50, <80 >20,≤50

Portland Cement
P.II

>5, ≤20

Portland Slag 
Cement



EcoSmart Concrete Objectives 
EcoSmart 混凝土目标 

To	
  minimize	
  GHG	
  “signature”	
  of	
  concrete	
  
by	
  op.mizing	
  replacement	
  of	
  Portland	
  cement	
  with	
  SCM	
  
while	
  improving	
  or	
  maintaining	
  
最有效地進行替代Portland混凝土与SCM当改善或维持	
  
缩小GHG	
  混凝土特征信号至最小限度	
  	
  
	
  	
  
•  Cost	
  
•  Performance	
  
•  Constructability	
  

? X 



50% FA  

50% fly ash 



Precast Concrete 



Bayview High Rise Building 



Replacement level 

Maximum FA 

Safe (all active SCM) 

55% 

25% 

Maximum Slag 80% 

Max  Limestone 10% 

BFS 

FA 

<< Typical use in China 



Concrete Parameters 
Material	
  

Type	
  of	
  SCM:	
  FA,	
  GGBFS,	
  SF,	
  other	
  
Cost,	
  Availability,	
  distance	
  

Technical	
  
Type	
  of	
  element:	
  slab,	
  walls,	
  foo.ngs,	
  ..	
  
Strength:	
  Stripping,	
  28d,	
  56d	
  
Durability,	
  resistance	
  to	
  scaling,	
  exposure	
  
Curing,	
  carbona.on	
  
Standards,	
  liability	
  

Construc8on	
  
Placing,	
  finishing,	
  forms,	
  curing	
  	
  
Seeng	
  .me:	
  Stripping	
  and	
  finishing	
  
Architectural	
  aspect	
  :	
  Color,	
  texture,	
  finish	
  

Environment	
  
GHG	
  Signature	
  
Waste	
  reduc.on	
  
Expected	
  lifespan	
  

	
  



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	
  





The SOS Consortium  



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 Challenge 

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



SOS - Our Mission 

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



The SOS Databases 



Information originating from more than 25 
different technical documents published by 
different Canadian organizations 

The SOS Databases 



The SOS Databases 
Information on the 

properties of an increasing 
number of SCM concrete 

mixtures 



A User-Friendly Interface 



Multiple User Modes 



Output – Expert Guidance 

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



Output - Quantitative Data 



Output - Source Location 



The STADIUM® Solution 



A comprehensive software  
solution for engineers! 

The STADIUM® Solution 




