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Concrete is the most commonly used building material … 

for good reason

• Global cement production 

~ 4 billion tons per year.

• Concrete production is about 30 

billion tons per year

Versatile Durable

Constructable Available

Economical
How should we evaluate 
the sustainability aspect 

of the of concrete?

How can we mitigate the 
environmental impacts?
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ACI Eco concrete Competition was developed to promote the environmental 

performance in concrete mix design as an important aspect of sustainability

Objective of the competition:

How can you improve the durability and environmental impacts?

Service life estimation
Life cycle assessment 

(LCA)
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How do we estimate the service life of concrete mixtures?

• Long-term chloride penetration resistance of 

concrete mixtures is simulated based on their 

critical chloride content in time.

• Life-365™ software is considered to estimated 

the service life of concrete mixtures based on 

the corrosion initiation time.

Software download: http://www.life-365.org/

http://www.life-365.org/
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How do we calculate the environmental impacts of concrete?

Life cycle assessment (LCA) is a quantitative method for assessing of the potential 

environmental impacts of any products (e.g., concrete) during its life cycle.

Raw material 

extraction

Production

Recycling

Use

landfilling

Resources

Environment

Emissions (to soil, 

water, and air)

Scope of eco concrete 

competition
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What should we design and evaluate in the eco concrete 

competition?

Base-case scenario

(BCS)

Alternative-case scenario

(ACS)

Streamlined 

LCA tool

Service life 

prediction (Life365)



Slide  7

Service life prediction shall be conducted for the BCS and 

ACS mixtures

Section 2.5 of the ECOCONCRETE STUDENT COMPETITION 2021 rules: 

https://www.concrete.org/Portals/0/Files/PDF/EcoConcrete-RulesFinal.pdf

Service life simulation and Ratio calculation
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https://www.concrete.org/Portals/0/Files/PDF/EcoConcrete-RulesFinal.pdf
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How do we do LCA in the eco concrete competition?

1) Input insertion

2) results

Streamlined LCA tool was developed in 2017 for this competition

Download: https://www.concrete.org/Portals/0/Files/Excel/EcoConcrete-CalculationTool.xlsm

https://www.concrete.org/Portals/0/Files/Excel/EcoConcrete-CalculationTool.xlsm
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Life cycle assessment shall be conducted by the streamlined 

LCA tool designed for this competition

Streamlined LCA tool instruction: 

https://www.concrete.org/Portals/0/Files/PDF/EcoConcrete-CalculationTool-Instructions.pdf

Step 1) After mixtures definition:

A. Materials suppliers shall be 

identified in your city.

B. Transportation distances shall 

be presented on a map.

C. Transportation distances from 

the supplier to university shall 

be calculated.

Mix design definition
Transportation 

definition

X km

https://www.concrete.org/Portals/0/Files/PDF/EcoConcrete-CalculationTool-Instructions.pdf
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Calculation of relative environmental improvement score

Streamlined LCA tool instruction: 

https://www.concrete.org/Portals/0/Files/PDF/EcoConcrete-CalculationTool-Instructions.pdf

Step 3) Check if all the parameters were inserted correctly (all the boxes are 

green)

https://www.concrete.org/Portals/0/Files/PDF/EcoConcrete-CalculationTool-Instructions.pdf
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Score calculation and Question and answer interview

𝑺𝒄𝒐𝒓𝒆 = 𝟐𝟎% 𝒓𝒆𝒑𝒐𝒓𝒕 + 𝟑𝟎% 𝒑𝒓𝒆𝒔𝒆𝒏𝒕𝒂𝒕𝒊𝒐𝒏 + 𝟐𝟓% 𝒅𝒖𝒓𝒂𝒃𝒊𝒍𝒊𝒕𝒚 + 𝟐𝟓% 𝑳𝑪𝑨

Submission requirement by the deadline:

- PDF report

- YouTube link of the recorded video

- Excel tool (including the calculated LCA results)

- Saved file of the Life-365 results (JSON format)
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Lessons learned: Ternary mixtures considerably improve the 

durability and environmental performance of mixtures

Combination of Fly Ash, Slag, and Silica Fume

Binder composition 
selection
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Lessons learned: Recycled materials and transportation 

needs to be 

1) Neglecting the energy consumption of 

recycled materials (crushing, grinding, and 

sieving the materials)

2) Overlooking the transportation of material 

from the quarry to the plan

3) Not satisfying the minimum content of 

aggregates in both mix designs

X km

Quarry Plant

Rule: Similar 

aggregate volume 

shall be considered 
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Part of the last winners’ video recording
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Three version of this competitions has happened so far 

because of the following  

• ACI Staff:
• Student, Faculty & Young 

Professional Activities Coordinator

• ACI Committee Chairs:
• S801 – Student Competition
• 130 – Sustainability of Concrete

• Tens of volunteers:
• Report and Video Reviewers
• Interview Judges

Previous experiences of eco concrete 

competition

https://www.concrete.org/students/studentcom

petitions/ecoconcretecompetition.aspx

https://www.concrete.org/students/studentcompetitions/ecoconcretecompetition.aspx
https://www.concrete.org/students/studentcompetitions/ecoconcretecompetition.aspx
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Thank you!

Hessam@mit.edu
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Service life prediction shall be conducted for the BCS and 

ACS mixtures

Section 2.5 of the ECOCONCRETE STUDENT COMPETITION 2021 rules: 

https://www.concrete.org/Portals/0/Files/PDF/EcoConcrete-RulesFinal.pdf

Software download: http://www.life-365.org/

Step 1) Definition of concrete element geometry in the “Project” tab in Life-365™

1

2

3

https://www.concrete.org/Portals/0/Files/PDF/EcoConcrete-RulesFinal.pdf
http://www.life-365.org/
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Service life prediction shall be conducted for the BCS and 

ACS mixtures

Section 2.5 of the ECOCONCRETE STUDENT COMPETITION 2021 rules: 

https://www.concrete.org/Portals/0/Files/PDF/EcoConcrete-RulesFinal.pdf

Step 2) Definition of local condition in the “Exposure” tab in Life-365™

https://www.concrete.org/Portals/0/Files/PDF/EcoConcrete-RulesFinal.pdf
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Service life prediction shall be conducted for the BCS and 

ACS mixtures

Section 2.5 of the ECOCONCRETE STUDENT COMPETITION 2021 rules: 

https://www.concrete.org/Portals/0/Files/PDF/EcoConcrete-RulesFinal.pdf

Step 3) Definition of mix design in the “Concrete Mixtures” tab of Life-365™

Binder percentage shall be exactly 

defined based on constituents of 

BCS and ACS mixtures 

https://www.concrete.org/Portals/0/Files/PDF/EcoConcrete-RulesFinal.pdf
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Results should be presented in two format: written report and 

Video recording

1. Written Report

- PDF format (check the due date from the competition rule documents)

- No more than 20 pages

- Don’t forget the illustration of maps and results!

- Discussion of results and how they can be applied in large scale

2. Video recording

- No longer than 7 minutes

- Presentation of all team members is a plus

- Slides should innovatively discuss the results and calculation process
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Results validation should be done to assure satisfying all the 

competition criteria

Streamlined LCA tool instruction: 

https://www.concrete.org/Portals/0/Files/PDF/EcoConcrete-CalculationTool-Instructions.pdf

Step 2) Check if all the parameters were inserted correctly (all the boxes are 

green)

https://www.concrete.org/Portals/0/Files/PDF/EcoConcrete-CalculationTool-Instructions.pdf
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Rules of competition for material selection and mix designs for the 

Base-case scenario (BCS)

The design should correspond to a local structural concrete practice. 

Water to binder ratio 

= 0.40

Binder = 100% 

portland cement

Aggregates = at 

least 75% of the total 

concrete mass

Section 2 of the ECOCONCRETE STUDENT COMPETITION 2021 rules: 

https://www.concrete.org/Portals/0/Files/PDF/EcoConcrete-RulesFinal.pdf

https://www.concrete.org/Portals/0/Files/PDF/EcoConcrete-RulesFinal.pdf
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The volume of aggregates and binders shall be equal to those in the BCS 

mixture

40% maximum binder 

replacement by 

supplementary cementitious 

materials (SCM)

Similar binder volume to 

shall be considered 

Only SCMs predefined in 

Life-365™ software shall 

be included.

Rules of competition for material selection and mix designs For the 

Alternative-case scenario (ACS)

Water to binder ratio 

= 0.40

Similar aggregate 

volume shall be 

considered 

Multiple types of SCMs 

are allowed.
Section 2 of the ECOCONCRETE STUDENT COMPETITION 2021 rules: 

https://www.concrete.org/Portals/0/Files/PDF/EcoConcrete-RulesFinal.pdf

https://www.concrete.org/Portals/0/Files/PDF/EcoConcrete-RulesFinal.pdf
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