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I Network Overview

Communication and knowledge building platform

~6,500 members from industry, nonprofits, governments, academia

to radically decarbonize buildings and building materials through collective

IRIAL Common mission to accelerating the transformation of the building sector
action




Network Focus Groups: 10+ Focus Groups
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Growing a Global Movement https://community.carbonleadershipforum.org/

=1,692 Community Users
=10 Focus Groups
=29 Regional Hubs

= Atlanta = Portland

= Austin = Rocky Mountain
= Boston = San Francisco
= Chicago = Seattle

= Los Angeles = Vancouver

= New York City = Yellowstone
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Categories »

Groups » Key Links »

Carbon -
(CLF=e Community

Focus: Construction
48

The Construction Focus Group
works to reduce the environmental
impacts of construction operations
by focusing ...

&+ Join

Focus: Materials
288

The Materials Focus Group works
to reduce the carbon intensity of
materials, which are at the heart of
embodie...

&+ Join

Focus: Reuse
a25

The Reuse Focus Group works to
avoid the embodied carbon emitted
when we choose tear down and
replace existing...

&+ Join

Hub: Australia
a19

This private group is a platform for
discussion of how to develop an
Australian Hub of our online
network.

Focus:
Education/Research
226

The Education/Research Focus
Group convenes our embodied
carbon academic community to
collectively share and c...

a* Leave

Focus: Outreach
a19

The Outreach Focus Group serves
as an embodied carbon learning
environment, and communicates
the Network's res...

&+ Join

Focus: Structural
&16

The Structural Focus Group works
to advance our understanding of
how to best quantify and reduce
embodied carb...

e Hub: Austria
a2

e Focus: Group Leaders
&13

This private group is for discussion
among leaders of the CLF Focus
Groups.

© Owner

Focus: Policy
236

The Policy Focus Group works to
share and advance successful
policies to reduce the embodied
carbon footprint ...

&+ Join
Hub: Atlanta
218

[View-Topics-Tagged-for-Hub] The
tag is atlanta

&+ Join

Hub: Boston
&65

[View-Topics-Tagged-for-Hub] The
tag is boston

o =0

Focus: LCA Data and
Tools
268

The LCA Data and Tools Focus
Group supports the development
of methodologies, benchmarks,
standards, and tools...

&« Leave

Focus: Renewables
&36

The Renewable Materials Focus
Group is exploring the variety of
ways to Build With Carbon—
rapidly renewable, p...

&+ Join
Hub: Austin
a1

Hello from Austin, Texas! Our hub
is here to foster communication,
facilitate resources, and support
collabor...

&+ Join

e Hub: Calgary
a7

This private group is a platform for
discussion of how to develop a
Calgary Hub of our online network.
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I Series Overview

Research, case studies, strategies to measure and reduce embodied carbon

min
[¢] <& [4

Six online sessions Subject matter experts AlA CE Credits




I Disclaimer

Webinar Series Disclaimer

This session is provided as part of the Carbon Leadership Forum’s Network 2019 Webinar
Series. We invite guest speakers to share their knowledge and insight on topics related to
carbon emissions attributed to building materials. The series aims to introduce topics that

lead participants to think and talk about building industry strategies for reducing carbon
emissions.

Mention of trade names or commercial products does not constitute endorsement or
recommendation for use. Please note the opinions, ideas, or data presented by speakers in

this series do not represent members of the Embodied Carbon Network or constitute
endorsement by the Network.
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I Logistics

15-20 minute Q&A session after presentations

To receive AlA continuing education credit: send your AIA member number today to
info@carbonleadershipforum.org

To access past webinar recordings, visit:
http://carbonleadershipforum.org/news-and-events/webinars/



mailto:info@carbonleadershipforum.org
http://carbonleadershipforum.org/news-and-events/webinars/

Webinar Overview

Megan Stringer Mark Webster
Associate Principal Senior Consulting Engineer
Holmes Structures Simpson Gumpertz & Heger
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Webinar Overview

Mike Cook

Partner of Buro Happold and
Professor of Creative Design in
the Department of Civil
Engineering at Imperial College
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Orlando Gibbons
Structural Engineer
ARUP
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www.SE2050.0rg

SE2050

COMMITTING TO ZERO

STRUCTURAL
ENGINEERING
INSTITUTE

Megan Stringer, S.E., LEED AP BD+C

Associate Principal, Holmes Structures
Co-Chair, SEI Sustainability Committee
Megan.Stringer@holmesstructures.com



69,  GLOBAL CO, EMISSIONS
bl BY SECTOR

28%
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operations
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transportation

One quarter of global CO,
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Embodied Carbon = Greenhouse Gas Emissions = Global Warming Potential
(excluding operational carbon)

EMISSIONS
i INFLUENCED
LARGELY BY
SOURCE
ENERGY TYPE

INGREDIENTS VARY
CcO

CcO

2

.-E. ‘“'\
-,-

SEL | suern 3
e SEZ2050

©2018 2030 Inc./Architecture 2030. All Rights Reserved




OVER 50% OF UPFRONT EMBODIED CARBON COMES FROM STRUCTURE
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SE 2050 Challenge

“All structural engineers shall
understand, reduce and
ultimately eliminate embodied
carbon in their projects by 2050”

Summer 2019

Carbon Leadership Forum

http://www.carbonleadershipforum.org/

**SE 2050 concept was incubated by the Carbon Leadership Forum***
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e
. @ASCE_SEl

HOME ABOUT » PROJECTS ~  RESOURCES »  NEWSAND EVENTS »  SPONSORS EMBODIED CARBON NETWORK CONTACT

SEl Board of Governors giving their unanimous support

o) i for the SE 2050 Challenge!
ACCEPT THE SFRUCTURAL E

2050 CHALLENGE--

THE SE 2050 CHALLENGE: . -

Structural ngineers kave the epportunity 10 be leaders i the grewing marke! of climate-smart :lullflng rsnf,u,-,r - & ! b L2 ._ - A
and canstruction. :

Structwral materials account for at least 50°% of the carbon emitted in production, delivery, and installation of

materials for new construction; these ‘ermbadied carbor’ impacts of structures are significant and must be

addressed.

The latest IPCC reparts tell us the buildings sector anly has until 2050 to reach carbon neutrality. Structural

en'._p'wel'; st aCt now

The Carbon Leadership Forum issues the “Structural Engineers 2050 Challenge™ [SE 2050 Challengel:

All structural engineers shall understand, reduce and ultimately eliminate embodied carbon in their projects by 2050,
SEl - Structural Engineering Institute on LinkedIn: #SE2050 #ZeroCarbon

On December 16 the following motion was unanimously passed by the SEl Board
of Governors. "WE, THE STRUCTURAL ENGINEERING INSTITUTE OF THE AMERICAN SOCIETY...

ﬂ“ to & linkedin.com
@ ction*

11:27 AM - ©

STRUCTURAL

e SE2050
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Launching November 2020

SE2050

COMMITTING TO ZERO

STRUCTURAL
ENGINEERING
INSTITUTE

Sustainability Committee WWWSE20500rg

ing sustainability in the structural engineering community.
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“Can you include some language in your proposal for embodied carbon?”

“Do you know what embodied carbon is?”

“Does everything have to be timber now?”
“How much embodied carbon in a ‘typical’ floor frame?”
“Will our design be impacted?” “Isn’t this going to impact my schedule?”

“...[confused look]...” “How much will this cost?”

“What'’s the best way to reduce embodied carbon on this project?”

“Do these embodied carbon numbers look right?”

“There’s NO way you can get to zero by 2050”

“Is that just about adding more fly ash to the mix?”

STRUCTURAL
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A

The need is understood
Increasing focus

Rapidly increasing
enthusiasm

Let’s get to Zero in a few
decades

We need SE’s to design and
specify net zero embodied
structural systems very
soon

STRUCTURAL
ENGINEERING
INSTITUTE

C A

GO

BRIDGE THE GAP

™ VY

B

What is Embodied Carbon?
How can | reduce it?
How much Embodied
Carbon in my system
TODAY?

Can we get to ZERO?
How do | measure
Embodied Carbon?
Standard of Care

Did Galileo have to deal
with this?

SE2050



SE 2050 + AIA 2030

D Operational
Efficiency

O Dperational
Renewables

AlA 2030 -

B Operational
Carbon

O Embodied
Efficiency

B EmBodiea
fLorewakles

B Embodied
B = L] e
|

e ———
2015 2020 2025 2030 2035 2040 2045 2050 \
Net Zero

- = R = - - = .- - e !

5E 2050 -+

EmhﬂdlEd Carbon TEI"EEtE 2018 SEI Sustainability Committee

SEL | smucruna, 3
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STRUCTURAL
ENGINEERING
INSTITUTE

PLAN IMPLEMENT SHARE

L 2 3

Embodied carbon Implementation Data sharing and
action plan and accountability tracking

Office action plan including ° Engage in sustainable goals of o Share GWP and SMQ data of
supporting staff education projects, specify low carbon structural systems for

efforts and internal SMQ and impact materials and benchmark establishment and
GWP tracking understand the GWP of each development of annual
project using the LCA methods reduction targets

SE 2050 Commitment Program

Asks structural engineers and structural engineering firms to accelerate the embodied carbon
reduction in structural systems and materials through three main activities.

Education, advocacy, accountability, firm culture

SE2050
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2-Way Street Commitment

e Our ask of the Profession

* We Commit to Providing Resources and
Support to the Profession

STRUCTURAL
EEEEEEEEEEE
INSTITUTE




WAYS TO ENGAGE

Helpful Resources

o

‘Whole Building:

- Life Cycle Assessment

"\ WEPERTROL B Bt I

Structural Materials
and Global Climate

A Primer on
Carbor Emissions for Structural Engineers

= A

Sustainability
JOIN THE Guidelines

FOR THE STRUCTURAL ENGINEER

Reducing EMB Carbon

CONVERSATION!

||||||||
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Composite Steel Deck with Concrete Topping on Steel Beams =

Composite Deck on Steel Beams

(A
\P/J 30 -0

o |8 g .-
Bl [ & 3

@77 & | W21x85 |

W26

W14x26

@P Ll T W21x86

Type: Residential
Slab: 3 14 LWC on 3™-20GA deck
Composite with Beams: Yes

Live: 40psf

SDL: 15pst

Fc=4,000psi (20% SCM)

Fy=50ksi

Reinforement: WWFBxB-W2.9xW2.9
Fireproofing: spray-on camantitious.
Design: LRFD

Service: L/360 live (controls)
Service: Shz: 0.50%g

Blagenic carbon included: No
Building life: 60 years

Columns included: No

LCA: Tally v2019.12.20.01

sma:
e, 7P Istmctura steei

~

2500Ps1
3000PSI
4000PSI
5000PSI
6000PSI
8000PSI
3000PSILW
4000PSILW
5000PSILW
B Rebar
W Welded Wire Reinbcement
W PostTensioning
B MasooryBiock
Rolled Steel Shapes
I Plate Steel Fabrications
B Tube Skel (HSS)
I Open Web Steel Joists
W Steel Deck
[ Cold Fomed Metal Framing
Sotwood Lumber
Sotwood Piwood
N GluLam
I Cross Laminated Tmber
[ Laminated \eneer Lumber
[ Wood | Joists

EMBODIED CARBON INTENSITY DIAGRAMS

Check out diograms of structural material quantities and embodied carbon intensities

for typical structural framing schemes to assess where you are against a baseline.

View Diograms

ECOM

ECOM is a simple embodied carbon estimator to calculate the approximate (E)mbodied

(Clarbon (O)rder of (M)agnitude based on your structural material quantities.

Calculate Now

STRUCTURAL
ENGINEERING
INSTITUTE

EMBODIED CARBON BENCHMARKS

Check out the national trends of embodied carbon in structural systems that we have

collected, and see how your project compares.

View Trends

SE2050
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Try one of these to get started
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Showy all s beoe'

UPLOAD DATA

Upload your structural material quantity and embodied carbon impact data for your
structural system. Coming soon!
STRUCTURAL - |
ENGINEERING Details Coming Soon
INSTITUTE E 50
—
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http://drive.google.com/file/d/1bPNJSYTpL3pJsOxcbvQ9SdPm-HNeJzbg/view

DDx

Design

As-built EC vs. Design EC -- Residential buildings - Northeast US - 5-15 stories .
Architects

[ Contractors ]

2000 [ ] Design EC

\ @ As-built EC

o A Design Avg
H EC3 X As-built Avg
@ Design BM

AS'bUiIt 1500 B As-built BM
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SEI STRUCTURAL
ENGINEERING Z 5
INSTITUTE

AscE COMMITTING TO ZERO

Making a Difference Mow, For the Future

COMMITTING
TO NET ZERO

We are a community of progressive structural engineers who endorse the
global vision of net zero carbon building. Whether you are a structural
engineer, architect, contractor, owner or someone in between, we invite Sign Up For Updates.
you to join us in the movement in promoting, designing and constructing :
net zero embodied carbon structures by 2050!

www.SE2050.0rg



Thank You.

Megan Stringer, S.E., LEED AP BD+C
Associate Principal, Holmes Structures
Megan.Stringer@holmesstructures.com




ACHIEVING NET ZERO/
SE 2050 RESOURCES

MARK D.WEBSTER, PE., LEED AP BD+C

SIMPSON GUMPERTZ & HEGER

SIMPSON GUMPERTZ & HEGER ‘

Engineering of Structures
and Building Enclosures
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ACHIEVING NET ZERO EMBODIED CARBON

Achieving Net Zero Embodied
Carbon in Structural Materials
by 2050

AWhite Paper by the Structural Engineering Institute's Sustainability
Committee Carbon Working Group

Mark D Webster, Editor

March 2020
Updated May 2020

Image inspired by Figure SPM_3a from IPCC Report Giobal Warming of 1.5°C (2018)
hitps:iireport. ipes.chisr15ipdfisr15 spm final.pdf

* White Paper published in March 2020

* This paper addresses the first question many engineers

ask about eliminating embodied carbon in construction:

* How is that even possible??

https://seisustainability.files.wordpress.com/2020/05/how-to-get-to-

zero-200525.pdf

Carbon
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https://seisustainability.files.wordpress.com/2020/05/how-to-get-to-zero-200525.pdf

ACHIEVING NET ZERO EMBODIED CARBON

* Defining the Challenge

Commercial

Multi-Family

Annual U.S. Construction by Floor Area
Total Construction 4 Billion sf

= Single-Family Wood

= Single-Family Steel
Single-Family Concrete

= Multi-Family Wood
Multi-Family Steel
Multi-Family Other

= Commercial Wood

= Commercial Steel
Commerical Concrete

Commercial Other

Single Family

Wood

Steel

Takeaways:

* Residential must be part of the solution.
* Concrete demands the most attention.

CO2e Emissions by Material and Sector
Total Emissions 100 Million Metric Tons

Concrete Commercial
Concrete Residential
Concrete Res. Rehab

= Steel Commercial

= Steel Residential
Wood Commerical
Wood Residential
Wood Res. Rehab

Concrete

Carbon
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ACHIEVING NET ZERO EMBODIED CARBON

100
. Four Tracks:
|.  Design improvements implemented 0%
g o S | _ Offcets Track
by engineers and architects. - | N
50 . . :
2. Greening the electrical grid. s0% = Materia
Production
40% Track
3. Improving material production. . ———
4. Carbon offsets. 20% |
10% . m Design Track
- Design Dominant Electricty and Strong Muiti- Strong Muiti- StausQuo
Materia Track wthout Track wih
Production Sequestration  Sequestration
Dominant

May be combined in different proportions.
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SE 2050 RESOURCES

* The Carbon Working Group is currently developing education resources to support the SE 2050

Initiative.

* Resources will be organized into five “buckets.”

Al o 5

Embodied Carbon
Materials
Strategies

Tools & Data

Case Studies

* We are developing our own educational resources in addition to linking to outside resources.

* These resources will be available on the SE 2050 website.

Carbon
Leadership

Forum



EMBODIED CARBON INTENSITY DIAGRAMS

Composite Deck on Steel Beams

* Embodied Carbon =82 |b

@ 300 CO,e/sf

r o

* Planning to add concrete- and
e W21x55 -
@T i F [k Roiet timber-framed bays in the

Slab: 3 1/4" LWC on 3"-20GA deck
Composite with Beams: Yes

e near-term, others later.
f'c=4,000psi (20% SCM)
Reorement: WFEX6-W2 SxW2.9 * Offers basic carbon literacy.
5 @ e © © Fireproofing: spray-on cementitious
é g g - g g Design: LRFD

Service: L/360 live (controls)
Service: 5hz; 0.50%g

Biogenic carbon included: No
Building life: 60 years
Columns included: No

LCA: Tally v2019.12.20.01

-L - W21x55 -_-|— SMQ'
i T 7 psf [structural steel]

EC:

82IbCO2e/sf
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EMBODIED CARBON INTENSITY DIAGRAMS

Steel Timber

ok olled profiies) (Glulam members) Our committee member Jay Arehart of the

” N University of Colorado Boulder is leading an
_ effort to adapt a fascinating parametric study

B T quantifying structural materials in different

building types by researchers from Edinburgh

Napier University to generate embodied

Normalised frequency
Normalised frequency

onay----fiifh - carbon impacts.
1 Concrete
0.02
002 2 0.02 5
& 2
I3 : o
— L. H =
2
; 1r . : <
001} ceveee | ERREEEEERRD coshoses 0.01 o - e N E 0.01 : : :
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Structural mass per unit floor area [R'g/m?j Structural mass per unit floor area [kg/ m2] Structural mass per unit floor area [kg/m*|
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TIPS FOR GETTING STARTED WITH EMBODIED CARBON

How Structural
Engineers Can Begin to
Learn about Embodied
Carbon

Getting Started with
Embodied Carbon

*  Whole Building Life-Cycle
Assessment
Reducing Embodied
Carbon in Structural
Materials

How Structural
Engineers Can Get
Involved with Embodied
Carbon Reductions in
their Projects

How Architects Can
Engage their Structural
Engineers on Embodied
Carbon Reductions

Carbon
Leadership
Forum




TIPS FOR GETTING STARTED WITH EMBODIED CARBON

* Bring EC up with clients: communicate excitement, knowledge, and

design to reduce it.

How Structural * When writing proposals offer WBLCA services and to attend green

Engineers Can Get building charrettes.

Involved with Embodied
Carbon Reductions in * When working on LEED projects, encourage client to pursue

their Projects WBLCA credit and offer to help.

* Be ready to provide clients with EC estimates for different structural

systems and materials.

* Ask clients if the project has a carbon budget.

Carbon

Leadership
Forum




THANK YOU!

Mark D.WVebster, PE, LEED AP BD+C
mdwebster@sgh.com

For more information check out the SIMPSON GUMPERTZ & HEGER b

upcoming SEI'V-Tech session:
“Sustainability, Embodied Carbon, & SE2050”
|5 September 2020 4:00 ET

Engineering of Structures
and Building Enclosures

Carbon

Leadership
Forum




The Institution of

Structural=ngineers

Climate Emergency Response

The Creation of a Task Force
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The bigger context for structural engineers: 2018/19

UN Sustainable development goals

IStruct=



Climate Emergency: The evidence has become undeniable

I
1850-1900 1901-1950 1951-2000 2001-2017 Global average te mperature anomaly
wome 1850 - 2016

1 T : ' | ' T : ' T : T T : T

. | === Met Office Hadley Centre and Climatic Research Unit |

s:u_. - = NOAA National Centers for Environmental Information

2 - === NASA Goddard Institute for Space Studies b
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Climate Emergency: Destroying the very thing that supports us

IStruct= 4



Structural Engineers Declare Climate Emergency June 2019

The crises of climate breakdown and biodiversity loss

are two of the most serious issues of our time. Suildings

and construction play a major part, accounting for nearly

40% of energy-related carbon dioxide (CO2) emissions

\rI1VhtI)ISt also having a significant impact on our natural
abitats.

For everyone working in the construction industry,
meeting the nceds of our society without breaching the
carth’'s ecological boundaries will demand a paradigm
shift in our behaviour. Together with our clients, we will
need to commission and design buildings, cities and
infrastructures as indivisible components of a larger,
constantly regenerating and self-sustaining system in
balance with the natural world.

The research and technology exist for us to begin that
transformation now, but what has been lacking is
collective will. Recognising this, we are commitiing o
strengthen our working practices to create structural
engineering outcomes that have more positive impact on
the world around us.




IStructE Response: Climate Emergency Task Group - Oct 2019

Collaborate
+ influence

Support the Profession

Raise Standards
(guidance)

Set Standards

IStruct=

Workstreams

1 Cross-Industry Collaboration (Mike Cook)
Working with steering groups of other institutions

Ensure a coordinated effort

2 Supporting the Profession (Ed Clark)
Support collaboration between firms

Strengthen collective professional capability

3 Membership Guidance (Will Arnold)

Development of guidance/CPD

Materials, lean design, decision-making, brief-setting...

4 Setting Standards (Tim Ibell)

Across IStructE committees and panels

Professional standard-setting




1) Cross-Industry Collaboration ROYAL

Dr Mike Cook — mike.cook@burohappold.com ACAD E MY OF
g:-,‘:’ ENGINEERING
::?‘CIC BUILT ENVIRONMENT
»*’ PROFESSIONS TOGETHER
,,9"""

,;AA
an

SE2050

The Institution of COMMITTING TO ZERO

o be StructuraEngi@
«2@ =
i CCE a-2-5 T” \K

IStruct= 7




2) Supporting the Profession

Ed Clark — ed.clark@arup.com

Sustainability Conference

Possible webinars:

IStructE Climate Emergency Resources

How to Count Embodied Carbon

Small scale alternatives to the ‘traditional’ approach
Questioning a brief

Top 10 things to do at concept design stage

Reimagining existing buildings

A new tool for sustainable design; the IStructE Plan of Works

Structural Engineers Declare:

SE Declares Conference

UK
Structural
Engineers
Declare
Climate &
Biodiversity
Emergency

Signatures:

162

Civil Engineers Declare:
IStruct= Building Services Engineers Declare: 85 signatory firms

170 signatory firms
104 signatory firms

8




3) Raising Standards

Will Arnold — william.arnold@arup.com

E Climate emergency - The Institu: X + N o s
« > C 0 : .
www.istructe.org/climate-emergency
The Institution of O Fmganengnesr [ myaccowntiogm O sowm (%] onams -

Structural=ngineers
Evants  Resources «  Membership «  Training and development «  Become a Stuchural Engineer «  Get volved «  Shop

Climate emergency

The climate emergency is the greatest threat to our planet. Structural engineers have a
responsibility to help mitigate its effects by changing the way buildings and infrastructure
are designed, commissioned and constructed.

UK ared & Climate and Blodversily Emergency In 2013, recogrising e need lo
show leadership and drive resl Improvements.

on s page

“The Institution supports tess vital afiorts Shrough It role &5 an Intemationsl cenire of knowladge, sharing

INCAMEAIoN ana pINion WITT IS MEmEersp and beyond.

Our Cl rgency , trairing and oer useful rEsoures under s key 1. Get informed

aclions which should be prioritles. for &l stnctural engineering professionss.

EITOWSe U [RSOUrCes, grouped Lnder eech action, below. 2 Low carbon
2. Lean design
4. Zero wasle

5. Influence the brief
6. Get involved

1. Get informed
Understand how your dectsions impact the climate.

Enginears Doclara Climato &
Biodiversity Emargency

Enginosss Declars Climate &
Biodiversity Emergency

IStruct=

SIX
THEMES
FOR
CLIMATE
GUIDANCE

O

1. Get informed

2. Low carbon

3. Lean design

©

4, Zero waste

©

5. Influence
the brief

O

6. Get involved

June 2020

The Institution of Volume 98 | Issue 6

Structuralzngineers

TheStructural=ngineer

Nothing
matters more

The I5tructE Climate Emergency Task
Group looks at the role of the structural
engineer in safeguarding life as we know it.

.-

- Profile:
e Kate Simonen

Designing
stone stairs

Grand Théatre
de Rabat




Published Nothing

June e To-Do List
Guest Editorial — Mike Cook (CETG) - Project Focus: ,
Framework for Change — Mike Cook, Will Arnold (CETG) . Safe Design When Goin
Structural Engineer’s Responsibility — Will Arnold (CETG) Reusing Foundations (Henry Tayler)

Nothing is Better than Something — Tim Ibell (Bath Uni) (still) Do Not Know About Wood

UAE Enterprise Building (BDP)
g Lean (Paul McNulty)

> g . What Engineers s
JUIy B o %ﬁﬁggie;ucturalEngir;;‘;:; (Adrian Campbe“’ changebU||dmg) il
i i i [ ics: What does the Code of Conduct currently
How to Count Embodied Carbon - John Orr (Cambridge Uni), Orlando Gibbons (Arup) - Ethics: do?
Structural Engineer’s Responsibility — Ben Gholem (P&M) require you to do:

How can we Create and Industry whilst Building Nothing? — James Norman (Bristol Uni) Sustainable Materia_l Spec Notes (steel,
Introduction to Circular Economy [blog] — Eva MacNamara (Expedition, UKGBC) concrete, timber, brick)

. Update on RAENg etc activities and
legislation

. Persuading Clients (Chris Wise!?)

Business Case for Circular Economy

erational carbon... The _
Role in collaborative design

government

Auqgust

Circular Economy and the Design Process — Eva MacNamara (Expedition, UKGBC)
Leaner Design; 10 Things To Do Now - Natasha Watson (Buro Happold)
Engineering for the Future; Resilient and Lean - Caroline Field (Arup) *
Advocating for a 300mm Grid — David Treacy (ex-Ramboll) . Don't forget about op

Structural Engineer's

Confirmed

September

Low Carbon Construction in Small and Medium Projects — Phil Isaac (SimpleWorks)

Modern Methods of Construction and Climate Change - Adrian Campbell (changebuilding), Giulia Jones (MACE)
Rationalisation versus Optimisation - lan Poole (Mott Macdonald)

October

Carbon Targets — Will Arnold (CETG), Mike Cook (CETG), John Orr (Cambridge Uni), Orlando Gibbons (Arup), Duncan Cox (Thornton Tomasetti)
Influencing Architects — William Algaard

Existing Buildings 101 — Fiona Cobb All available at

IStruct= www.istructe.org/climate-emergency



https://www.istructe.org/resources/search/?p=1&s=3&term=The%20Structural%20Engineer%20August%202020
http://www.istructe.org/climate-emergency

4) Setting Standards

Tim Ibell

StructuralEngineers

Events Resources + Membership +  Training and davelopment +  Bacome a Structural Engineer +  Gatlnvolved +  Shop

The Institution of . .
2020 Structural The Institution of

Code of conduct
and guidance notes

The Institution of_ i ﬁ'@m‘aﬂi What's invo'ved
StructuralEngineers g

T

We expect you to undertake the recommended minimum amount each

www.istructe.org

Initial Professional Development (IPD) year (30 hours).

Final report form

Candidate details

Full name: YOUNG ENGINEER Date:

Membership number

Standard achieved

Care objective: 2.4 ENVIRONMENT
The Institution of Standard achieved (please fick) a ] k ] E[] B [X]

Structural=ngineers

Please tell us how you have achieved the minimum standard, citing specific examples from projects you have worked on.

| CAN SHOW AN ABILITY TO SET CARBON TARGETS ON MY PROJECT, AND MEET THEM
I HAVE EXPERIENCE CONVINCING CLIENTS TO MINIMISE THE SCALE OF INTERVENTION
| LOBBIED MY LOCAL MP FOR POLICY CHANGE

I MENTORED YOUNGER ENGINEERS IN MINIMISING THEIR CARBON FOOTPRINT

Award 1
Stracaror Excellence in

A
Sl Somecing

IStruct= 11




CETG Structure

CETG Chair
Mike Cook

4. Setting Standards

Working across the Institution’s
committees and panels to bring
Climate Emergency response into all
aspects of professional standard-
setting.

Tim Ibell (from October)

|
- Strategic Awards Education Members
Structural Education ‘Membershij
- Ethics Panel -~ Awards Judging . — Ship
Committee Committee
Panel
- Professional
Sustainability .~ Papers Awards JBM ~——  Development
Panel Judging Panel Panel
i Applications &
b— Conduct — Review
Committee Committee
- -
.~ Nominations
Committee

IStruct= 12




ENGINEERING

>0 BUILT ENVIRONMENT

;;;, CIC PROFESSIONS TOGETHER / \
%)

R
'SE2050
9

The Institution of
STRUCTURAL
ENGINEERING
INSTITUTE

Structural=ngi
o /

Cross-Industry Collaboration ROYAL
ACADEMY OF

IStruct= .



Construction Declares: is going global

Raise awareness

UK

*Advocate for faster change S

Engineers

Declare

*Mitigation a key measure of our industry’s success S,
*Share knowledge and research on an open source basis. 4
Evaluate all new projects against mitigating
‘Upgrade existing buildings as alternative to new build Signatures:
*Include life cycle costing, as part of the basic scope of work

Adopt more regenerative design principles 1 62
*Further reduce construction waste.

*Accelerate the shift to low embodied carbon materials

*Minimise wasteful use of resources in engineering design et
Structural Engineers Declare: 170 signatory firms
Civil Engineers Declare: 104 signatory firms

Building Services Engineers Declare: 85 signatory firms

IStruct= 14



http://www.constructiondeclares.com/

Get Involved!

climateemergency@istructe.org



The nastitution nl-
StructuraEngineers

How to calculate R T et
embodied carbon

An introduction to the new IStructE
guide

CLF webinar
21 August 2020

Orlando Gibbons (Arup)
Dr John Orr (University of Cambridge)

IStruct=



Why do we need a guide like
this?

IStruct=






We will seek to:

—— Raise awareness of the climate and
biodiversity emergencies and the urgent need for
action amongst our clients, collaborators and
supply chains.

—— Advocate for faster change in our industry
towards regenerative design practices and a higher
Governmental funding priority to support this.

—— Establish climate and biodiversity mitigation
principles as a key measure of our industry's
success: demonstrated through awards, prizes and

fatings This guide addresses:

—— Share knowledge and research to that end on
an open source basis.

T ——— - Share knowledge and research to that end on an open source

aspiration to contribute positively to mitigating .
climate breakdown, and encourage our clients to b aS IS
adopt this approach.

—— Upgrade existing buildings for extended use
as a more carbon efficient alternative to demolition

and new build whenaver there is a visble choice. - Include life cycle costing, whole life carbon modelling and post-
— Include lfe cycle costing, whole i carbon occupancy evaluation as part of the basic scope of work, to

modelling and post occupancy evaluation as part of

and aperational resource use. reduce both embodied and operational resource use.

—— Adopt more regenerative design principles in
practice, with the aim of providing structural

engineering design that achieves the standard of - Accelerate the shift to low embodied carbon materials in all our

net zero carbon.

—— Collaborate with clients, architects, engineers WO rk
and contractors to further reduce construction
waste.

— Accelerats the shift to low embodied carbon - Minimise wasteful use of resources in our structural engineering

materials in all our work.

—— Minimise wasteful use of resources in our deSIgn, both In quantum and In detall

structural engineering design, both in quantum and
in detail.

We hope that every structural engineering practice =
operating in the UK will join us in making this I Stru ct —

commitment.




The need

 Address climate declares commitments

People calculate embodied carbon in different ways. Variations In:
— LCA scope (A1-A3, A1-A5,A-C)
— Building elements scope
— Reporting requirements

It is a skill all structural engineers need
— SMEs may rely on the IStructE guidance

There are barriers to carbon calculation
— Contentious issues & uncertainty

Reinforce/expose existing guidance and standards

IStruct=



Purpose

Provide a common calculation method and assumptions
— Enable meaningful design comparisons

Develop carbon calculation capabilities
— First step to making meaningful carbon reductions
— Develop understanding of embodied carbon
— Integrate it into the project process

Break down barriers
— Address contentious issues

Help the profession find new ways to reach net zero

IStruct=



Principles

We must:

* Achieve net zero carbon before 2050

 Calculate embodied carbon on all projects

* Recognise carbon as one component of sustainability
« Evaluate design decisions against their carbon impact
« Communicate carbon insights to the project team

« Advocate and engage the project team to find ways to reduce carbon
Impacts

* Report module-based carbon data to an open source database

IStruct=



Scope

Inputs

Process

C st )

Select embodied
carbon data

[default A1-A3: ICE
V3.0, all other stages
RICS, 2017]

Material quantities
[default: substructure

and superstructure]

Select benchmark
comparator projects
[default: RICS data]

Consider the brief and undertake an option study
[default: do nothing, vary materials, change grids, challenge loadings, minimise intervention
in existing structures, reuse existing materials, create direct load paths]

Calculate Calculate embodied carbon

Analyse

Identify EC hotspots
and opportunities for reduction

. Discus:
Communicate

s with design team

Compare to relevant benchmarks

Select Pursue lowest carbon option(s)
v
Reduce Improve design bgsed on hptSpot and
opportunity analysis
Refine  efine inputs as design stages progress and
material data improves

Outputs

Report final design to
industry database

[default: RICS]

Learning W

Compare and contrast
design to equivalent
assets

Identify lessons learned
and opportunities for
future design

v

Report findings, both
internally and externally

v

Geed into next proje@

IStruct=



Scope

Contents

Foreword
Purpose, principles and impact

1 Introduction 1o carbon calkculations

Cakulating embodied carbon

 Guide follows the process diagram

— Inputs
- Process
— Outputs

« Easy to navigate

IStruct=



Scope

Life cycle stages

' [ BEYOND THE LIFE
LIFE CYCLE INFORMATION | CYCLE
Stage: PRODUCT CONSTRUCTION USE END OF LIFE | BENEFITS AND LOADS
- BEYOND THE SYSTEM
PROCESS | BOUNDARY
Module: A1 A2 A3 Ad A5 B1 B2 B3 B4 B5 C1 c2 C3 | D
\
- \
g - |
@ © g |
F 8 3 |
_.d_). c —
T o 2 \
= ~ g |
=
& _ I
17 T/ T T 7 i
- = - < > :
2 (‘5 = E lc__) % é |:| Embodied
o 3 L LL o ]
) é i 8 I:l Operational
a = =z
Q L
O
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Minimum calculation
For structural elements

BEYOND THE LIFE

LIFE CYCLE INFORMATION CYCLE

|
\
Stage: PRODUCT CONSTRUCTION USE END OF LIFE | BENEFITS AND LOADS
ge: ‘ BEYOND THE SYSTEM
PROCESS BOUNDARY
Module: A3 Ad A5 B1 B2 B3 B4 B5 C1 c2 c3 c4 | D
[
\
[
\
\
|
wt oy T T NI i
= I(% (j 8 g |:| Embodied
|_
% E) § O :l Operational
& =
(@]
@]
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ECFpsw; =WF x (ECFa13; + ECFay, + ECFca;)
WF = Waste Factor

. A 1
Calculation )
V = volume of material and WR = waste rate as estimated

using the WRAP UK Net waste tool

Al _A5 exam pl e ECF_,, = transportation from site

(calculated in the same way as ECF,, )

Obtain from the ICE V3 Default distance is 50km by road if taken for reuse or
database or other similar recycling elsewhere (or the average distance between
database the two closest landfill sites for landfill or incineration).
ECFATSJ = ECFA5M,=
Embodied carbon factor, Modules On site construction waste carbon factor
A1-A3, for the /" material (part of Module A5) for the i material
(kaCO,e/kg) (kgCO,elkg)
Embodied n ECF,, =
rtemonies ——» ECa15 = ) [Qi (ECFa13; + ECFas; + ECFu50,)] + ECasa + Construction Acttes Emissions (par
project
A1-A5 i—1 T (kaCOe)
Sum for EC ot = T
materials Embodied carbon factor for transport
Tton (Module Ad) of the * material ECisa = CAEF x —25_
Q= (kgCO,e/kg) 100, 000
Quantity of i* CAEF = construction activities
material T emissions factor of
(kg) 700kgCO,e/£100,000 for
ECF44; = Z [T Dinode X TEFiode superstructure and substructure only
mode and £1400kgC0O,e/£100,000 for the
Obtain from your D, ,, = Transport Distance (in km) whole building.
calculations Default values: PC = Project Cost (in £)
Scenario Road (km) Sea (km)
Local 50
National 300 -
European 1,500 -
Global 200 10,000
TEF . = Transport emission factor
(in gCOe/km)
Default Values:
Road, fully laden = 0.10650 gCO_e/kg/km
Sea =0.01614 gCO,e/kg/km




Carbon factors

Table 2.3: Suggested embodied carbon factors (ECFs) of common construction materials

Material Specification/details A1-A3 ECF Data
(kgCO.e/kg) source

Concrete In situ: piling, Unreinforced, C30/37, UK 0.103 Ref. 16

* For each life cycle module (A-D) = e SN (mscn e

_ . . . cement replacement)
PrInCIpIeS to CaICUIate It ] Unreinforced, C32/40, 0.120 Ref. 15

- Recommended values with refs. ot

Unreinforced, C32/40, 0.089 Ref. 15

Table of A1-A3 carbon factors suggested 50% GBS coment
for U K Unreinforced, C32/40, 0.063 Ref. 15

75% GGBS cement
replacement

- ICEV3 and EPDS Unreinforced, C40/50, 0.138 Ref. 15

25% GGBS cement

RICS professional statement references rplsosment

Unreinforced, C40/50, 0.102 Ref. 15
50% GGBS cement

Advice on sequestration accounting replacament

Unreinforced, C40/50, 0.072 Ref. 15
75% GGBS cement

) Concretez 'Stee'l and tim'ber SUppIy Chains Generic non-structural :j;i;e;::,cmm, 0.113 Ref. 15
and specification CO,e impact i sty conrete 0% camen opacament

Mortar/screed 1:4 cement:sand mix® 0.163 Ref. 15

Carbon factor databases with GEM | cement

~ Appendix e

IStruct=



The rest of the process

Normalising results

Sense checks
— Typical ranges of embodied carbon

Embracing uncertainty
— Do not let it deter you!

Communication to the project team
— Workshops
— Reporting

Calculation tools

How to reduce carbon
— Hierarchy

Loads of tips (in red boxes)!

n reduction potential

Cartye

5084

2086

RIBA Stage

IStruct=



Out pu {S RICS Building Carbon Database o

My homepage | Update my details | Logout ':i":ﬁ' GBC
‘a&i.

. e

RICS Building Carbon Database Results Summary

25000

* Report publicly

- UK: RICS building carbon database SR
* As-built calculation E
— Understand the real eCO,e g
- Share case studies :
B e,

Building Use

IStruct=



Complementary guidance to...

RICS professional statement Whole life carbon assessment for the built
environment

LETI’'s Embodied Carbon Primer, available at: www.leti.london/ecp
BS EN 15978
BS EN 15804

IStruct=


http://www.leti.london/ecp

Where can you find the guide?

Freely available at:
www.istructe.org/resources/climate-emergency/

The Institution of @ Find an Engineer £, My Account LogOut ~ Q_Search [ 0 ltems
StructuralEngineers

Events Resources + Membership + Training and development +  Become a Structural Engineer +  Get Involved +  Shop

Climate emergency

The climate emergency is the greatest threat to our planet. Structural engineers have a
responsibility to help mitigate its effects by changing the way buildings and infrastructure
are designed, commissioned and constructed.

You can already find a short primer to the
guide in the July 2020 edition of The
Structural Engineer magazine

ulating emibodied carbon

@2.Low carbon

A brief guide to calculating
embodied carbon

John O, Orlando Gibbons and Will Amold preview a forthcoming new
guide from the Institution on calculating embodied carbon. Kisnct gaeen

o lor UG EENING
DrDTEIEEE EN0 21 ED,CE HAR
COMHAING INFEFMEton on 18 Man o
80N IMpact of 850N Mateta, 2105

MOty t1r0ugn Minim:
TSR 202 Qe DUIHNg SEME
Cormequenty, ties s a

‘sstimate hat iMproves N acouracy FIoughout e

dsagN Process
TNé carbon factors a6 S0it uD Oy I#BC,TE

Calculating embodied carbon modus, and are estimates it Mrove N accuracy
document enttied The most important tme o caouass emobodied 28 More is known about 118 procurement process
cabar e emsa 1o a5 O £adon is in 1 sary 05eign Stages. | s crucl 10 or tns project

haus M &7 3C0pS 10 M CNaNges in iGNt of Nets iat 116re &6 8 fw 8spscis of an

your embogied ca esa

The fi mer

05 SQUESTE
gresnnause geses )
TS artcis Pro

e gl per kg ¢
adie being considered:

02 COMOErET Quant

Embodied carbon = quantity = carbon facter 95597 iy
0tNer COMDONeNts Of Sustainanie

Mperkant infarmation witni i, gon
f8CyCe MOGUISS AT-AB (SMD00iE G0N uDt0 T quantity OF S50 MARSral O ProduCt i &1

iabie 10 the engineer. At eary
06 aDprODriats to Setimats
08560 ON &xPErencs, Quick

o Quides (5.0. 16
cist 50047 Later 108
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https://www.istructe.org/resources/climate-emergency/
https://www.istructe.org/journal/volumes/volume-98-(2020)/issue-7/a-brief-guide-to-calculating-embodied-carbon/

What next?

« Share widely!
e Launch webinar, 7t October 2020

 Future updates

IStruct=



SCORES
A structural carbon rating
scheme

Will Arnold (Arup, IStructE)

Mike Cook (Buro Happold)

Duncan Cox (Thornton Tomasetti)
Orlando Gibbons (Arup)

John Orr (University of Cambridge)

IStruct=



What does good look like?

* Provide a framework for rating
structural schemes and setting targets

« Familiar rating system to the layperson

« Sets carbon context by establishing a
range

« Range determined based on project
data from Arup, Thornton Tomasetti and
Price & Myers

Structural Embodied Carbon A1-A5

C._

100 —

200 —

300 —

> 400 —

kgCO.e / m* GIA

A++
A+

140 kgCO.,e/m'
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Project comparisons

« Comparisons of different options for
the same scheme

* No differentiation made between
building type

* Insight into which building types
are more carbon intensive

 Basis for challenging the brief

Structural Embodied Carbon A1-A5
kgCO.e / m* GIA

A++
A+

C._

100 —

140 kgCO.,e/m'
200 —

300 —

> 400 —
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Setting targets

« Set the rating scheme against carbon budgets derived from IPCC
requirements to keep within 1.5°C

Yearly targets for structural embodied carbon

2020 2025 2030 2035 2040 2045 2050
Clididinnral O
50 E
%
100 — 100 8
[=)]
B
150 ¢
o
£
200 — 200 §
3
250 5
o
4l
300 — 300 &
g
350 5
(&
S
> 400 400 3@
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What’s next?

* Finishing the review process

« ‘Setting Carbon Targets’paper to be published
— Explains the rating scheme
— Background on determining the SCORES range
— Setting targets based on global carbon budgets

« Look out for it in the October 2020 edition of The Structural Engineer

IStruct=
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I Thank You!

Network | 2020 Webinar Series

CGD carbonleadershipforum.org/embodied-carbon-network

info@carbonleadershipforum.org

@ @CarbonlLeadForum




