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Credit(s) earned on completion of 
this course will be reported to AIA 
CES for AIA members. Certificates of 
Completion for both AIA members 
and non-AIA members are available 
upon request.

This course is registered with AIA CES

for continuing professional 
education. As such, it does not 
include content that may be deemed 
or construed to be an approval or 
endorsement by the AIA of any 
material of construction or any 
method or manner of
handling, using, distributing, or 
dealing in any material or product.
_______________________________________

Questions related to specific materials, methods, and 
services will be addressed at the conclusion of this 
presentation.



Therole of a building'sstructure, and of the structural engineer,in
achieving sustainability goals is frequently marginalized. Yet it
representsa majority of a new buildingproject'smaterial massand
embodiedenergy,and is responsiblefor a largeportion of its CO2e
emissions. It can also play a role in the annual energyusageof a
building,both in goodways(i.e. thermal mass)andbad(i.e. thermal
bridging). This presentation will look at quantifying the CO2e of
conventionalstructural systems(concrete,steel, masonry,timber),
and alternative systems(SIPs,ICFs,strawbale), and what might be
done differently, if CO2e reduction wasa designparameter. We will
then explorea structural systemdesignedfor deconstruction(DfD)
and how this approachmight influenceCO2e emissions. Finally,we
will identify some structural details which can cause significant
thermal bridging,and strategiesto reduceor eliminate the energy
lossresultingfrom theseconditions.



1. Compare the CO2e emissions of various structural 
construction systems.

2. Consider strategies to minimize CO2e emissions 
from building structures of various types.

3. Explore the benefits of structural systems 
designed for deconstruction.

4. Realize the benefits of practical strategies to 
minimize structural thermal bridging on building 
envelope energy losses.

At the end of the this course, participants will be able to:



¾Carbon and Structures 20 min.
ωJim 5Ω!ƭƻƛǎƛƻ

¾LCA of DfDStructural System 20 min.
ωMark Webster

¾Structures and Thermal Bridging 20 min.
ωRuss Miller-Johnson

¾Thermal Bridging of Cladding Systems   20 min.
ωKara Peterman

¾Questions, Answers? 10 min.
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71%      280 PPM

29%    +117 PPM

Prior to 1880

Added 1880-2014

41% increase in atmospheric CO2 since 1880



Source:
www.epa.gov/
climatechange

http://www.epa.gov/


LǘΩǎ ƴƻǘ Ƨǳǎǘ /h2!
CO2-e = Carbon Dioxide Equivalent



¾NRMCA EPD Tally!
ωhttp://www.nrmca.org/sustainability/EPDProgram/Downloads/ 

NRMCA%20EPD%2010.08.2014.pdf

¾Approximations
ω1.0 lb. CO2 for every 1 lb. of Portland cement in mix

ω0.1 lb. CO2 for every 1 lb. of concrete placed

ωVaries from about 350 to 800 lbs. per cubic yard

¾CO2 Reduction Strategies:
ω¦ǎŜ Ŧƭȅ ŀǎƘ ϧ ǎƭŀƎΣ ƻǘƘŜǊ {/aΩǎ

ωDo not over-specify strength or cement content

ωMinimize concrete volume when possible

¾Construction ςIdling vehicles, worker travel, etc.



¾Precast Concrete Masonry Units (CMU)
ωTypical footprint similar to concrete

ωUse of fly ash & slag can have significant CO2 redux

ωAsk your supplier for reduced-cement units. Lightweight?

¾Masonry Grout
ωTypical footprint similar to concrete

ωProportion method results in cement-rich grout

ωUse of fly ash & slag can have significant CO2  redux

¾Other Masonry Products
ωBrick ςClay firing, transportation

ωStone ςHarvesting, finishing, transportation

ωFly Ash Brick ςNO cement, NO firing, transportation



¾Electric Arc Furnace
ωwƻƭƭŜŘ ǎŜŎǘƛƻƴǎΣ ǊŜƛƴŦƻǊŎƛƴƎ ōŀǊǎΣ h²{WΩǎ

ωAverages around 0.85 lbs. CO2 per lb. of steel

¾Basic Oxygen Furnace
ωHollow sections, sheet metal

ωAverages around 1.2 lbs. CO2 per lb of steel

¾Reused (Salvaged) Structural Steel
ωNot commonly considered ςsteel is normally recycled and 

recast, not reused

ωFeasibility - and cost - depends on availability 

ωCan reduce CO2 footprint from 1.0 lbs./lb. to 0.1 lbs./lb.

ωaǳǎǘ ōŜ άŎƭŜŀƴΣέ ƛƴǎǇŜŎǘŜŘΣ ǎƘƛǇǇŜŘΣ ŦŀōǊƛŎŀǘŜŘΣ ǎƘƛǇǇŜŘ



¾For Insulation:

·100% of blowing agents included in tally

·XPS assumed HFC-134a

¾For wood ςvalue of carbon sequestration 
during its service life is not included

¾Nominal amount of waste assumed

¾Nominal worker travel assumed



Source: 
BuildingGreen



Hypothetical Labor Situation
12 workers, driving 
12 trucks that get 
12 mpg, 
12 miles to and from jobsite, for 
мн ǿŜŜƪǎΧΦ

12 ẗ20 lbs. CO2/g/12 mi./g ẗ12 mi. ẗ12 ẗ5 =

14,400 lbs. CO2



¾Reducing quantity of material usage on a 
building project

¾A ton of steel saved is a ton of steel CO2-e 
footprint eliminated.

¾Must maintain function, safety, redundancy
¾Considerations include maintaining 

versatility, flexibility, future usage and 
adaptability.

¾Usually requires more engineering effort
¾May or may not be cheaper than the use of 

slightly oversized, repetitive similar units


