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Portland State 
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CONCRETE EMBODIED CARBON STUDY 
Abstnact , 

Generally, in concrete, cement contains a significant amount of embodied carbon. For this reason, designers are looking for different mixtures and 
.sources for the replacement of cement in concrete. Which can provide the optimum strength by using a minimum amount of cement 
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Large Aggregates 

Less strength, Prone to cracking 
Not suitable for smooth finishes, or 
curved structures. 
Requires less amound of water 

Small Aggregates 

Stronger in comparison to the 
larger aggregates in the same 
amount of concrete. 
Suitable for smooth finishes, 
curved structures 
Requires more water 
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Freshwater used in the concrete 
mixture for construction. Recycled 
water does not use in the concrete 
mixture because it contains minerals 
that are harmful to concrete. 

Recycled water used for the cooling 
process of the structure during 
summer time. 
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Push industry towards 
more transparency 

SCM: Supplementary Cementitious Material 
EPD Environment Product Declaration 
GHG: Green House Gas 
GWP: Global Warming Potential (KgCO2 per Cubic Yard) 
LCA: Life Cycle Assessment 
ASTM: The American Society for Testing and Materials 
ACA: American Concrete Association 
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For foundation and misc. wall, Vendor A's mixture has lower 
value of GWP. For the rest of the locations, Vendor C 's 
mixture emits least amount of carbon 

Concrete Plant 
reduce carbon 
footprint with 
Solar Panels in 

office 

Concrete Plant 
reduce carbon 
footprint with 

recycle water in 

Use 
manufactured 

aggregates 
Recycle concrete to 

be used as 
aggregates 

Precise 
engineering and 

lab testing to 
avoid over 
engineering 

office 

Eliminate the need 
for CO2 binder in 

the concrete binder 

Not all vendors 
have access to 

the same 
aggregates 

are not accurate 
which require the 

vendor to over 

engineer 

mater ials are not 
located near t he 

T he project 
timeline does 

not allow for 
longer cure 

Insure that 
suppliers are 

close to concrete 
plant Artificial sources 

Of primary 
components 

Include the vendor 
early in the project 
t imeline to insure 
adequate curing 

t ime is accounted 

ncourage the 
market to 
demand 

reduced carbon 
concrete 
mixture 

t ime 

Washington State University-Vancouver Life Sciences Building 

The project is a 60,000 sf new construction academic research building for Washington State University Vancouver. The 
building is currently in the programming phase and will include labs, offices, classrooms and other support spaces 

The project will meet a minimum LEED Gold level of certification as set by WSU. In addition, SRG Partnership with 
Andersen Construction will be focusing on reducing embodied carbon on the project wherever possible, with a specific 
focus in the earliest stages on the selection and design of the structural system through quantifying the relative reduction 
in GWP 
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Location of Vend ores near construction site, Vancouver, Wa 

\.~"' 
0 <$) 

~~~~s.Meft ·=~--

-


	Concrete Embodied Carbon Study
	Let us know how access to this document benefits you.
	Recommended Citation

	Concrete Embodied Carbon Study

