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Credi(s) earned on completion of
this coursewill be reported to

for AIA membersCertificatesof
Completion for both AIA members
and norAIA members are availabl
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This course Is registered with

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 AlA of any
material of construction or any
method or manner of

handling using, distributing, or
dealing in any material or product

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



Course Description

Therole of a building'sstructure, and of the structural engineer,in

achieving sustainability goals is frequently marginalized Yet it

representsa majority of a new building project's material massand
embodiedenergy,and is responsiblefor a large portion of its CQe

emissions It can also play a role in the annual energy usageof a
building,both in goodways(i.e. thermal mass)and bad (i.e. thermal
bridging) This presentation will look at quantifying the CQe of

conventionalstructural systems(concrete, steel, masonry,timber),

and alternative systems(SIPs]CFsstrawbalg, and what might be
done differently, if CQe reductionwas a designparameter We will

then explore a structural systemdesignedfor deconstruction(DfD)

and how this approachmight influence CQe emissions Finally,we
will identify some structural details which can cause significant
thermal bridging, and strategiesto reduce or eliminate the energy
lossresultingfrom theseconditions



Learning Objectives

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

1. Compare the C£@ emissions of various structural
construction systems.

2. Consider strategies to minimize CGemissions
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.




Agenda

Carbon and Structures 20 min.
Jmb @l £ 2% 3} 2

LCA oDfD Structural System 20 min.
Mark Webster

Structures and Thermal Bridging 20 min.
Russ MilletJohnson

Thermal Bridging of Cladding Systems 20 mi
Kara Peterman

Questions, Answers? 10 min.



Carbon and Structures
James A5 Q! { PK.a8SE@B, LEED AP BD+C

Klepper, Hahn & Hyatt

Structural Engineering
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U.S. Greenhouse Gas Emissions in 2011
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This graph shows the increase in greenhouse gas (GHG) concentrations in the atmosphere over the last 2,000 years. Increases
in concentrations of these gases since 1750 are due to human activities in the industrial era. Concentration units are parts |
per million (ppm) or parts per billion (ppb). indicating the number of molecules of the greenhouse gas per million or billion

molecules of air.




Carbon Pallet — Concrete
NRMCA EPD Tally!

http://www.nrmca.org/sustainability/EPDProgram/Downloads/
NRMCA%20EPD%2010.08.2014.pdf
Approximations
1.0 Ib. CQOfor every 1 Ib. of Portland cement in mix
0.1 Ib. COfor every 1 Ib. of concrete placed
Varies from about 350 to 800 Ibs. per cubic yard
CQ Reduction Strategies:
L as ¥fp [ ag g aff A5 20 KSN]
Do not overspecify strength or cement content
Minimize concrete volume when possible
Constructiorg Idling vehicles, worker travel, etc.




Carbon Pallet — Masonry

Precast Concrete Masonry Units (CMU)

Typical footprint similar to concrete

Use of fly ash & slag can have significanf I€Qux

Ask your supplier for reduceckement units. Lightweight?
Masonry Grout

Typical footprint similar to concrete

Proportion method results in cememich grout

Use of fly ash & slag can have significani @Qux
Other Masonry Products

Brickg Clay firing, transportation

Stonec Harvesting, finishing, transportation

Fly Ash Brick NO cement, NO firing, transportation



Carbon Pallet — Steel

Electric Arc Furnace
W2t SR aS0pA2ya>s NEA T2 NDAN
Averages around 0.85 Ibs. (Jger Ib. of steel
Basic Oxygen Furnace
Hollow sections, sheet metal
Averages around 1.2 Ibs. Qg&r Ib of steel
Reused (Salvaged) Structural Steel

Not commonly considered steel is normally recycled and
recast, not reused

Feasibility and cost depends on availability
Can reduce C@ootprint from 1.0 Ibs./Ib. to 0.1 Ibs./Ib.
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Carbon Pallet - Assumptions

For Insulation:

100% of blowing agents included In tally
XPS assumed HAG4a

For woodg value of carbon sequestration
during its service life is not included

Nomina
Nomina

amount of waste assumed
worker travel assumed



Emb. Bl. Blowing
Emb. Emb. s

E Carbon
Mi/kg | kgCO,/kg

Blowing Agent | Agent ngg}e

kgCO;/ | Agent(GWP) | kg/kg = GWP/ | ‘o
) bd-H

Insulation Rvalue | Density

Material Rfinch | Ib/f¥

R foam

Cellulose | | | |
eninsl 37 | 30 | 2] 0106 | 0.0033 None 0 N/A | 00033
begossbat | 33 | 10 | 28 | 144 | 00165 |  Nove 0 | NA | 0065
ol 0 | 40 | W 12 | 00455 | None 0 | NA | 00455
WOO! |

: Pent
Polyisocyanurate l 60 ‘ 15 I 72 ’ 30 |0.0284 [G‘;ngj% 005 | 002 ‘ 0.0317
tshpmyfol . HFC-245f

ane roam ” Q

P -dosedcel | 60 | 20 72 30| 009 | cuptioag | 0N Bes ) 148
(HFC-blown)

SPF - closed-cell Water (CO,) |

Do 50 | 20 72 30 | 00455 | ol 0 0 | 00455
SPF - open-cell Water (CO,)

ol Hown) 37 | 05 72 30 | 00154 oWP-1) 0 0 | 00154
Expanded { I Pentane | I
polstyren (€% l 39 ﬂ 10 l 89 | 2.5 | 0.0307+ (W7 0.06 0036
Extruded HFC1340

ohatrene05) | 50 | 20 | 8 |25 | 0009 | i | 008 | 87 | 177

1. XPS manufacturers have not divulged their postHCFC blowing agent, and MSDS data have not been updated. The blowing agent
is assumed here to be HFC.1340.

Source:
BuildingGreen



Snapshot: Jobsite Labor

Hypothetical Labor Situation
12 workers, driving
12 trucks that get
12 mpg,
12 miles to and from jobsite, for
MH ©6SS1axo

12t 20 Ibs. C@g/12 mi./gt 12 mi.t 12t 5 =

14,400 Ibs. CQ



Reducing quantity of material usage on a
building project

A ton of steel saved is a ton of steel &0
footprint eliminated.

Must maintain function, safety, redundancy
Considerations include maintaining
versatility, flexibility, future usage and
adaptabllity.

Usually requires more engineering effort
May or may not be cheaper than the use of
slightly oversized, repetitive similar units



