
New Priorities – Embodied Carbon in Concrete Construction
Presenter:  Michael E. Cropper, P.E.

ACI Strategic Development Council Forum 47

February 13, 2020



What is Embodied Carbon?

Courtesy: Thornton Tomasetti



EC in the Built Environment



EC in Building Structure
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EC in Concrete Construction



AEC Industry Response

LEED v4 Building Lifecycle 

Impact Reduction



Building Codes



Recent shift in owner thinking

What defines a successful project?

On Budget

On Schedule

Achieves the Design Vision

Achieves Sustainability Targets

(Embodied + Operational Carbon)



Pathway to EC Reductions

Data collection and assessment 

Product Declarations (EPDs)

Resilience

Material choice (best suited for the job)

Architecture

Material efficiency (design)

Material optimization (concrete mix)

Tracking and evaluation

Courtesy: Thornton Tomasetti



Data Collection and Assessment

Courtesy: EC3 / Building Transparency.org Courtesy: Thornton Tomasetti

Beacon



Product Declarations

Courtesy: Carbon Leadership, Embodied Carbon Benchmark Study



Design - Resilience

Courtesy: U.S. Dept. of the Interior

Courtesy: Shalom Baranes Associates



Material selection

Courtesy: Emre Kalayci, Thornton Tomasetti

Courtesy: Emre Kalayci, Thornton Tomasetti



Design 
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Material Efficiency – elevated slab example

1930s Washington DC Construction Today



Material Efficiency – foundation example

Full Mat = 9000 CY
Spread Ftgs + SOG 

= 3000 CY

Hybrid = 3500 CY

Easy, fast

Wasted material

Most efficient

Slower, sequencing

Compromise



Material Optimization

Source:  National Ready Mix Concrete 
Association EPD 2016-2021
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Material Optimization

Office tower on podium example

Slabs are the largest contributor:

1. High early strength

2. Usually no SCMs

5000 psi PT slabs

a. 3000 @ 2 days

b. >8000 @ 28 days

=25% more embodied carbon 

than required by the design



Recent Advances

CO2 sequestration + cement replaced with Portlandite

CO2 sequestration + cement replaced with blast furnace slag

C02 sequestration.  Claim about 11 kg/cy  carbon 

reduction (3%-5%)

Combines energy reductions from cement production with 

carbon-bath curing of concrete



What story we will tell?

ACI 130 involvement and vision

Industry support:  EPDs, carbon 

sequestration, mix designs, new 

technologies

Creative thinking:  owners, design 

professionals, contractors, suppliers, 

industry officials, researchers, 

innovators
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www.ThorntonTomasetti.com

Questions?


